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(54) CH ROMAN DERIVATIVE AND LIQUID CRYSTAL COMPOSITION CONTAINING THE SAME 

(57)Abstract: 

PURPOSE: To provide a new compound containing 

chroman skeleton, having excellent chemical stability and <} *M 

useful as a ferroelectric liquid crystal component. R v -*p c «;H^:co;>£{^^ 

CONSTITUTION: The compound of formula I (R1 is 1- " ^7 

14C alkyl; R2 is 1-1 4C alkyl; (k), (I) and (m)are 0 or 1; Z 

is single bond, CO-0 or CO; X1 and X2 are H or F; * 

represents optically active C), e.g. 2-heptyl~6-(4- 

decyloxyphenyl)- chroman. The compound of formula I 

can be produced by the coupling reaction of a compound ^^^M^^^ ^ 11 
of formula II with a compound of formula III in the >^^psr.&o.o*.j 
presence of a Pd catalyst. The ferroelectric liquid 
crystal is useful as a display element for watch, 
electronic calculator, personal word-processor, 
pocketable TV, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] [Technical field] This invention relates to the liquid crystal constituent characterized by 
containing at least one sort of these liquid crystallinity compounds in a new liquid crystallinity 
compound list. Furthermore, if it says in detail, about a ferroelectric liquid crystal, in the case of 
practical ferroelectric liquid crystal constituent production, this invention is useful as the 
presentation component, and relates to the liquid crystal constituent containing at least one sort 
of a liquid crystallinity compound which has those new chroman frames in the liquid crystallinity 
compound list which has the new chroman frame excellent in chemical stability. 
[0002] [Background of the Invention] — the time — the object for tntal calculator, personal 
word processor, and pocket television etc. — the liquid crystal display component is widely used 
as a display device, this is a thin shape with little power consumption to which an eye is not tired 
with a light-receiving mold — etc. — although it was because it has the outstanding description, 
in an application side, there was a limit from there being no memory nature with a slow speed of 
response in one side etc. In order to aim at expansion of an application side, the super-twisted- 
nematic (STN) mold means of displaying which improved the Twisted Nematic (TN) mold means 
of displaying used conventionally is found out. However, these are not enough as a big screen 
display or an object for graphical display, and various researches of the liquid crystal display 
component replaced with these are also done. 

[0003] He is ferroelectric liquid crystal [R.B.Meyer et al. to one of them ;P There is means of 
displaying [NACIark.Applied Phys.lett., 36.899 (1980)] using hysique and 36L-69(1975)]. 
[0004] Since this method has the outstanding descriptions, like that it is a 1 000 times [ no less 
than ] as many high-speed response as this and there is memory nature compared with the 
conventional method, application expansion of a liquid crystal display component is expected. 
Although a ferroelectric liquid crystal points out the smectic liquid crystal with which a liquid 
crystal molecule major axis has the direction of a layer normal, and a certain include angle, a 
chiral smectic C (chiral SmC) phase is used practical especially. 

[0005] The ferroelectric liquid crystal for display device production is used as a liquid crystal 
constituent which mixes the compound and optically active compound which have the SmC 
phase of the compounds which have various chiral SmC phases, or (1) (2) versatility, and is 
obtained. Although researches and developments of a ferroelectric liquid crystal display device 
used the liquid crystal constituent obtained by the method of (1) at the beginning, since it 
became clear that a ferroelectric liquid crystal was obtained by adding an optically active 
compound to the compound which has a SmC phase, it has been tended for researches and 
developments to progress, and to use the constituent obtained by the method of (2). 
[0006] The approach of adding - [ one sort of ] several sorts of optically active compounds 
(called a chiral dopant with the compound it is not necessary to necessarily have, although it is 
better to have the chiral SmC phase) to the SmC constituent (SmC host) which mixes especially 
a SmC compound and is obtained, and producing a ferroelectric liquid crystal constituent is 
becoming in use. 

[0007] Since a SmC compound is cheaply compoundable compared with that this tends to adjust 
the various properties (an operational temperature range, a speed of response, spontaneous 
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polarization, a RASEN pitch, chemical stability, etc.) that the direction of (2) is required from a 
commercial scene, in a practical use side, and a chiral SmC compound, it is because (2) is 
considered to be advantageous. However, development of the compound with which practical use 
does not yet come to be presented and which can serve as a useful component in the case of 
ferroelectric liquid crystal constituent production is desired. 

[0008] It is raised to one of the properties required of a chiral dopant that the spontaneous 
polarization of the ferroelectric liquid crystal constituent obtained by adding it to a SmC host is 
large. 

[0009] This will be because the response time can be shortened, if spontaneous polarization is 
enlarged so that clearly from relational-expression tau=eta/Ps-E (tau= response time, eta= 
viscosity, E= electric field, Ps= spontaneous polarization) of the response time and spontaneous 
polarization in a ferroelectric liquid crystal. 

[001 0] About the relation between spontaneous polarization and the molecular structure of a 
chiral dopant Although it does not escape from the region of the rule of thumb of a various- 
views **** thing but there is still no steadfast thing, if the free rotation of a part with the dipole 
moment in the molecular structure which makes one in them discover "ferroelectricity can be 
controlled There is an opinion that it can become possible to make the dipole part as the whole 
go in the fixed direction, and spontaneous polarization can be enlarged" (refer to JP.2- 
138274.A). Moreover, the compounds (JP,1-250335.A etc.) which introduced the halogen atom in 
dimension height the large naphthalene derivatives (JP.64-31742.A etc.) or the direction of a 
molecule minor axis of the direction of a molecule minor axis are considered that SmC or chiral 
SmC phase organization potency is high-from the data. 

[001 1] [Indication of invention] As for this invention person etc., the free rotation of the 
asymmetric carbon atom circumference is controlled by the above-mentioned various-views list 
based on consideration etc. The induction of the big spontaneous polarization can be carried out 
by arranging the sense of a dipole with an one direction. As a result of inquiring wholeheartedly 
by increasing the dimension height of the direction of a molecule minor axis paying attention to a 
chroman ring as skeletal structure considered that it can raise SmC nature or SmC* nature, or 
as a chiral dopant Or the effective compound as a presentation component required in the case 
of ferroelectric liquid crystal constituent production is found out. and it came to complete this 
invention. That is, this invention is a general formula [** 31 
O CH, X, X, 



en 



(R1 expresses the alkyl group of the carbon atomic numbers 1-5. and R2 expresses the alkyl 
group of the carbon atomic numbers 1-14.) k, I, and m express 0 or 1 independently, respectively 
Z Single bond, -COO- - either of CO- expressing — X1 and X2 — respectively — independent 
a hydrogen atom or a fluorine atom — expressing — * — an optical-activity carbon atom — 
expressing — offer the chroman derivative expressed and the liquid crystal constituent 
characterized by those things [ containing a kind at least ] at a list. 

[0012] Although the new chroman derivative concerning this invention is compoundable in 
various paths, it **** the example below. 
[0013] (Path 1) A formula, [Formula 4] 

OH 

(S)-HOCH,CHjCHCH,-OH 

It comes out, ketal-ization according the compound (marketing) expressed to 3 and 3- 
dimethoxypropane is performed under existence of an acid catalyst, and they are a formula and 
[Formula 5]. 
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* 

(S)-HO-CH,CH,CH-CH, 

0. O 



They are a formula and [Formula 6] by coming out obtaining the compound expressed, making 
this into a tosylate object by p-toluenesulfonic-acid chloride, and making it react to the bottom 
of coexistence of NaOCH3 with an isopropyl mercaptan further. 

(SJ-CCHshCH-S-CH.CHjCH-CH, 

It comes out and the compound expressed is obtained. They are a formula and [Formula 7] by 
the ortho-alkylation reaction (J. Org.Chem., 1987, 52, 5495-5497) which passed through [2 by 
this sulfide object and phenol, and 3 sigmatropy transition. 
SCH(CH,), 



* 

CHCH,CH-CH, 




It comes out and the compound expressed is obtained. They are a formula and [Formula 8] by 
the dehydration perform deketal-ization under existence of the formation of deisopropyl thio 
which used the Raney nickel catalyst for this, and an acid catalyst, and in an alcoholic solution, 
and subsequently using the acid catalyst. 

CH»OH 

It comes out and the compound expressed is obtained. This thing is oxidized by the 
Cr03/pyridine, an esterification reaction is further performed using alcohol (R20H), and they are 
a formula and [Formula 9]. 

It comes out and the compound expressed is obtained. By the this bromination-reaction using a 
thallium catalyst, they are a formula and [Formula 10]. 
(S)-Br-r^Q coQRi <a) 

A formula, [Formula 1 1] after coming out and considering as the compound expressed 
X i Xz 




R HO) 1 4QVi>B(OH) l 

The formula, [Formula 12] which it comes out, and a coupling reaction is performed to the 
bottom of coexistence of the compound and Pd catalyst which are expressed, and are the 
specified substance 

It comes out and the compound expressed is obtained. They are a formula and [Formula 13] by 
furthermore carrying out alkali hydrolysis of this about a compound (b). 
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R f -fO} 




The formula, [Formula 14] which the reaction of this thing and Grignard reagent R2MgBr is made 
to perform, and are the specified substance after coming out and considering as the compound 
expressed 

X § X t 

It comes out and the compound expressed is obtained. On the other hand, they are a formula 

and [Formula 15] about a compound (a). 

(Q-CH,O^Q-B(OH), 

It comes out, the compound expressed, and the bottom of Pd catalyst coexistence and a 
coupling reaction are performed, and they are a formula and [Formula 16]. 

■ca.o^n<i , 




After coming out and considering as the compound expressed, this thing is debenzylated by the 
hydrogenation reaction using a Pd/C catalyst, and they are a formula and [Formula 17], 

It comes out, the compound expressed is obtained and they are this thing, a formula, and 

[Formula 18]. 

O CH, 
II I 

R40-C-CHk-OH 
* K 

The formula, [Formula 19] which are the specified substance by coming out and making a 
etherification reaction with the optical activity alcohol expressed perform 
O CH, 

R'-w-c-cH^o^q^cooR. 

It comes out and the compound expressed is obtained. 

[0014] (Path 2) They are a formula and [Formula 20] by performing the reaction of an ethyl 
acetoacetate and acyl chloride (R2COCI) to the bottom of coexistence of MgOC2H5. 
R*COCHCOCH 3 

COOC,H 5 

A formula and the compound of R2COCH2COOC2H5 are obtained by coming out, obtaining the 

compound expressed and deacetylating this under NaOC2H5 coexistence. They are beta- 

hydroxycarboxylic acid ethyl ester of optical activity, i.e., a formula, and [Formula 21] using this 

thing by making the asymmetric reduction (109 lit.J.Am.Chem.Soc.1 987, 5856) using Ru2CI4[(R)- 

BINAP]2Et2N (1985 lit.J.Chem.Soc.Chem.Commun 922) perform. 

OH 
I 

R*-CHCH,COOC 2 H 5 

It comes out and the compound expressed is obtained. From said reference, this thing is 
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presumed that that absolute configuration is (R)-object. 

[0015] They are a formula and [Formula 22] by the reduction reaction protect OH of this beta- 
hydroxycarboxylic acid ethyl ester by tetrahydropyranyl (THP), and subsequently using LiAIH4. 
O-THP 

R'-CHCHjCHtOH 

They are a formula and [Formula 23] by the reaction with the bottom of NaOCHafter coming out, 

obtaining compound expressed and using this thing as tosylate object3 coexistence, and an 

isopropyl mercaptan. 
O-THP 

r*-£hch,ch s -s-ch(ch s ) 2 

* 

They are a formula and [Formula 24] by the acetylation reaction which comes out, obtains the 
compound expressed and follows the formation of deTHP and it by the acid in this. 
OCOCH, 

R^CHCH,CH,-S-CH(CH a )i 

It comes out and considers as the compound expressed. They are a formula and [Formula 25] by 
the ortho-alkylation reaction which passed through [2, 3] sigmatropy transition reaction of this 
sulfide object and phenol. 
(CH,),CHS OCOCH 3 

CHCHCH-R* 
OH 

It comes out and the compound expressed is obtained. The Raney nickel catalyst performs 
deisopropyl thio-ization for this, and they are a formula and [Formula 26]. 
OCOCHs 

CH 2 CH,CH-R 2 
OH 

They are a formula and [Formula 27] by the dehydration ring closure reaction which follows the 
deacetylation and it by the acid after coming out and considering as the compound expressed. 





It comes out, the compound expressed is obtained, this is brominated, and they are a formula 
and [Formula 28]. 



A formula, [Formula 29] after coming out and considering as the compound expressed 
X. X, 




They are a formula and [Formula 30] by coming out and making a coupling reaction perform 
under existence of the compound and Pd catalyst which are expressed. 
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It comes out and the compound expressed is obtained. In addition, the absolute configuration of 
these optically active compounds is presumed to be (R)-object from the reaction path of solid 
maintenance. 

[0016] (Path 3) A formula, [Formula 31] 
■OCH, 




CH 2 COOH 

They are a formula and [Formula 32] by coming out and performing the reduction reaction 
according the compound (marketing) expressed to LiAIH4, and the bromination reaction 
according to PBr3 further. 
-OCH, 

CH 2 C H 2 B r 

They are a formula and [Formula 33] by coming out, considering as the compound expressed, 
making this into a Grignard reagent with Mg, and subsequently making a reaction with acyl 
chloride (R2COCI) perform. 

CH2CH2COR* 

It comes out, the compound expressed is obtained, a reduction reaction is performed for this 
thing in NaBH4, and they are a formula and [Formula 34]. 

O~ 0CHa 

CH 2 CH 2 CHR» 

Ah 

They are a formula and [Formula 35] by the ring closure reaction come out, consider as the 
compound expressed and according this to a hydrobromic acid. 
-0 

R* 

It comes out and considers as the compound expressed. This thing is brominated and they are a 
formula and [Formula 36]. 
Br-^VO rz (c) 

A formula, [Formula 37] after coming out and considering as the compound expressed 
X, X, 






The formula, [Formula 38] which come out, and a coupling reaction is made to perform under 
existence of the compound and Pd catalyst which can be expressed, and are the specified 
substance 
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It comes out and the compound expressed is obtained. On the other hand, they are a formula 

and [Formula 39] about a compound (C). 

Q-CH 8 O^Q-B(OH), 

Come out, a coupling reaction is made to perform under existence of the compound and Pd 
catalyst which are expressed, and they are a formula and [Formula 40]. 

Q-ch i0 -0-^o^ ri 

It comes out, the compound expressed is obtained, the hydrogenation reaction using a Pd-C 
catalyst performs this debenzylation further, and they are a formula and [Formula 41]. 




It comes out, and considers as the compound expressed, and, subsequently they are a formula 

and [Formula 42]. 

O CH, 

" I . 
R'-fO - C - C Hk-OH 

* K 

The formula, [Formula 43] which are the specified substance by coming out and making the 
alcoholic compound and etherification reaction which are expressed perform 
O CH 8 

It comes out and the compound expressed is obtained. 

[0017] In addition, although, as for k= 1 in a formula, R1=CH3, or the matter that is C2H5, a 
commercial thing is used in the alcoholic above-mentioned compound, other matter is formulas 

[** 44]. 

O CH, 
II I 

HO-C-CH-OH 
* 

It is obtained using the alcohol which comes out and is expressed in formula R1-OH as the 
compound expressed by making an esterification reaction perform to the bottom of existence of 
a tosyl acid. 

[0018] The example of this invention is hung up over below and this invention is explained still 
more concretely. In addition, since the phase transition temperature of the compound compound 
is influenced with the difference between measuring equipment and a measuring method, or 
purity, it will be understood that some difference is accepted in the numeric value. 
[0019] The abridged notation indicated in the example has the meaning as follows, 
the smectic phase SmB ; smectic B phase which was not made HPLC; high-performance- 
chromatography GC ; identification — chiral SmC; chiral smectic C phase SmC ; smectic C 
phase [ ] SmA — ; smectic A phase Cho ; cholesteric phase Iso ; isotropy liquid ; Gas 
chromatography IR ; Infrared absorption spectrum GTO ; Glass tube oven bp. ; Boiling point mp. ; 
The melting point C ; Crystal SmX [0020] [Example 1] 
[Formula 45] 

(a) HOCH 2 CH 2 CH-CH 2 <D£tfc 
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(S) - 1, 2, and 4-butane triol 50g (0.47M) was melted to acetone 800ml, and 0.4g (2mM) of p- 
toluenesulfonic-acid monohydrates was added. Subsequently, 2,2-dimethoxy propane 286ml was 
added and it was made to react under room temperature churning for 20 hours. NaHC038.5g and 
20ml were added after reaction termination, the solvent was distilled off after desiccation by 
Na2S04, vacuum distillation of residue was carried out, and (S)-2 and 2-dimethyl -1 and 3- 
dioxolane-4-ethanol 69.2g was obtained, bp.50-56 degrees C /, 1torr, GC 74.9% [0021] 
[Formula 46] 

(b) (CH 3 )zCH-S-CH 2 CH 2 CH-CH <D&i& 

6 h 



(S)-2 and 2-dimethyl -1 and 3-dioxolane~4-ethanol 69.2g obtained by (a) (0.47M) It melted to 
450ml of methylene chlorides, and pyridine 100ml was added. P-toluenesulfonic-acid chloride 
1 27g (0.66M) was added at 0 more degree C, and it agitated at this temperature for 1 hour. After 
leaving this reaction mixture in a refrigerator overnight, pouring, a methylene chloride extract, a 
saturation NaCI water solution, and water washed in water, the solvent was distilled off after 
desiccation by Na2S04, and 1 42g of rough tosylate objects was acquired. 
[0022] On the other hand, sodium 43g (1.87M) was melted to methanol 900ml, isopropyl 
mercaptan 172ml (1.84M) was added, and it agitated at the room temperature for 2 hours. 
Furthermore the methanol 150ml solution of a rough tosylate object was dropped, and it was 
made to react at 50 degrees C for 7 hours. The reaction mixture was poured into water, ether 
extract and rinsing were performed, after desiccation and a solvent were distilled off by Na2S04, 
vacuum distillation of residue was carried out, and (S)-4-(2-isopropyl x thio ethyl)-2 and 2- 
dimethyl -1 and 3-dioxolane 59.1 g was obtained, bp.59-67 degree C/&6 - 0.7torr, GC 93.2% 
[0023] ) 
[Formula 47] 
(c) (CH,),C-S 

\ * 
CHCH 2 CH-CH <D&JgL 

6 h 



r° H x: 

(S)-4-(2-isopropyl thio ethyl)-2 and 2-JIMECHIRU -1 and 3-dioxolane 20g (98mM) and S- 
collidine 17ml (0.1 2M) obtained by (b) were added to phenol 27.8g (0.29M) 200ml solution of 
methylene chlorides, the argon permutation of the system of reaction was carried out, and it 
cooled to -60 degrees C. Furthermore, 9.3ml (0.1 1M) of sulfuryl chlorides was dropped in the 
syringe, and after making it react for 15 minutes at this temperature, it was dropped so that the 
temperature of the system of reaction might keep triethylamine 80ml (0.65M) 80ml solution of 
methylene chlorides at -40 degrees C or less. 

[0024] It poured into 1 N-HCI after reaction termination, the methylene chloride extract and 
saturation NaHC03 water solution washed, and it dried by Na2S04, and after distilling off a 
solvent, from residue, the low-boiling point object was distilled in GTO, and (** S)-4-[2-(2- 
hydroxyphenyl)-2-isopropyl thio ethyl]-2 and 2-dimethyl -1 and 3-dioxolane 33g was obtained. 
GC 69.9% [0025] 
[Formula 48] 

(d) * 

CH 2 CH,CH-CH 

-OH * -> 




The (** SM-[2-(2-hydroxyphenyl)-2-isopropyl thio ethyl]-2 which obtained 3 by (c) for 200ml 
ethanol 80cm of Raney nickel abbreviation, 2-dimethyl -1, and 3-dioxolane 16g (0.54M) ethanol 
100ml solution was added, and reflux churning was carried out for 6 hours. Raney nickel was 
carried out the ** exception by heat filtration after reaction termination, filtrate was condensed, 
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residue was distilled in GTO, and (S)-4-[2-(2-hydroxyphenyl) ethyl]-2 and 2-dimethyl -1 and 3- 
dioxolane 7.4g was obtained, bp.1 15 degree C/0.2torr, GC 90.5%, [alpha]20D=-45.5 degree (c= 
2.51, CHCI3) 
[0026] 

[Formula 49] 

Ce) Cy°, 

0.64g (3.3mM) of p-toluenesulfonic-acid monohydrates was added to the CS)-4-[2-(2- 
hydroxyphenyl)-ethyl]-2 and 2-dimethyl -1 and the 3-dioxolane 7.4g (33.3mM) methanol solution 
which were obtained by (d), and room temperature churning was carried out for 24 hours, after 
reaction termination and a solvent — distilling off — residue — toluene 40ml — and 0.64g 
(3.3mM) of p-toluenesulfonic-acid monohydrates was added again, and reflux churning was 
carried out for 9 hours using the water measuring tube. The reaction mixture was poured into 
water, the organic layer was isolated preparatively, the solvent was distilled off after desiccation 
by Na2S04, residue was distilled in GTO, and (S)-chroman-2-methanol 2.9g was obtained. 
bp.110-125 degrees C /, 0.25torr, GC 89.0% [0027] 
[Formula 50] 

Cf) f>Q 

M^COOH 

After adding Cr0317g (0.1 7M) to 300ml of methylene chlorides, and the solution which consists 
of pyridine 35ml little by little and agitating at a room temperature for 10 minutes, 50ml solution 
of (S)-chroman-2-methanol 3.8g (23mM) methylene chlorides obtained by (e) was added, and 
room temperature churning was carried out for two days. The reaction mixture was poured into 1 
N-NaOH, after ether washing, the water layer was made into acidity in dark HCI, the solvent was 
distilled off after desiccation by an ether extract, saturation NaCI water-solution washing, and 
Na2S04, and 2.9g of (** S)-chroman-2-carboxylic acids was obtained. GC 96.2% [0028] 
[Formula 51] 

^J)-COOC 2 H 5 

the ethanol 150ml solution of 2.7g of (S)-chroman-2-carboxylic acids obtained by (f) (15mM) — 
dark — H2S042ml was added and reflux churning was carried out for 7 hours. The solvent was 
condensed after reaction termination, the solvent was distilled off after desiccation by an ether 
extract, rinsing, and Na2S04, residue was distilled in GTO, and (S)-chroman-2-carboxylic-acid 
ethyl ester 2.56g was obtained, bp.95-100 degrees C /, 0.2torr, GC97.2%, [alpha] D=-5.6 degree 
(c= 1.0, CHCI3) 
[0029] 

[Formula 52] 

ch) Br ^f=yo <D&f& 

jKCOOC 2 H 6 

(S)-chroman-2-carboxylic-acid ethyl ester 2.47g1 2mM obtained by (g) is melted to 20ml of 
methylene chlorides, the system of reaction is cooled at 0 degree C, and it is TI(N03) 3.3H20. 
0.62g (1.4mM) is added and it is Br2 further. 0.36ml 10ml solution of methylene chlorides was 
dropped over 2 hours, and it agitated at 0 degree C for 1 hour. It poured into rare Na2S03 water 
solution after reaction termination, the solvent was distilled off after desiccation by a methylene 
chloride extract, rinsing, and Na2S04, residue was distilled in GTO, and (SH5-BUROMO 
chroman-2-carboxylic-acid ethyl ester 2.2g was obtained, bp.1 15-120 degrees C /, 0.8torr, 
GC84.7% [0030] 
[Formula 53] 
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V^JkCOOC 2 H 6 

(S)-6-BUROMO chroman-2-carboxylic-acid ethyl ester 1g (3.5mM) the benzene 20ml solution, 2 
M-Na2S03 water solution, and 1.07g of 4-octyloxy phenyl boron acids obtained by (h) to Pd[Pph 
3]4 of the amount of catalysts under N2 air current (3.85mM) The ethanol 10ml solution was 
added and reflux churning was carried out for 4 hours. It pours into water after reaction 
termination, a solvent is distilled off after desiccation by a benzene extract, rinsing, and Na2S04, 
the silica gel column chromatography made into the eluate and recrystallization subsequently 
according to an acetone-ethanol mixed solvent refine residue for hexane-benzene (1:1), and it is 
(S)-6. -(4-octyloxy phenyl)- Chroman-2-carboxylic-acid ethyl ester 0.74g was obtained. 
[0031] It checked that the purity of this thing was 100% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 410 by IR and Mass 
analysis and a list was the specified substance. 

[0032] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below. 
[0033] [Example 2] 
[Formula 54] 

(a) rVcH^-TV-Br CD&fe 



Reflux churning of the mixture which consists of alpha-chloro toluene 25g (0.1 9M), 4-BUROMO 
phenol 27g (0.1 5M), K2C0351g (0.37M), and 2-butanone 300ml was carried out for 15 hours. The 
sludge was carried out the ** exception after reaction termination, the solvent was distilled off 
for filtrate after desiccation by a benzene extract, rinsing, and Na2S04, residue was 
recrystallized with the hexane-methanol mixed solvent, and 4-benzyloxy bromobenzene 33.9g 
was obtained. GC98.2% [0034] 
[Formula 55] 

(b) Q-CH 2 O-0^B(OH) 2 <D&fc 

about [ of the 4-benzyloxy bromobenzene 20g (76mM) THFIOOml solution obtained by (a) to 
Mg2.03g (86.3mM) activated in 12 under N2 air current ] — 1/5 amount was applied and heated 
The remaining THF solutions were dropped after reaction initiation, reflux churning was carried 
out for 1 hour, and the Grignard reagent was prepared. 

[0035] The Grignard reagent which cooled at 0-3 degrees C, and, on the other hand, prepared 
previously the THF20ml solution of 20g of trimethyl borate (0.1 5M) is dropped, and it returned to 
the room temperature and was made to react at 0 degree C for 1 hour for 1 hour. 10%H2SO4 
water solution furthermore ice-cooled was dropped, the solvent was distilled off after 
desiccation by a benzene extract, rinsing, and Na2S04, residue was recrystallized with the 
hexane-ether mixed solvent, and 7.66g of 4-benzyloxyphenyl boron acids was obtained. HPLC 
91.5% [0036] 
[Formula 56] 

(c) O-CHtO-TVTYq 

In example 1-(i), using 0.88g of 4-benzyloxyphenyl boron acids which changed to 1.07g of 4- 
octyloxy phenyl boron acids, and were obtained by (b), others were operated similarly and 
obtained (S)-6-(4-benzyloxyphenyl) chroman-2-carboxylic-acid ethyl ester 0.63g. HPLC 93.0%, 
MassM+298[0037] 
[Formula 57] 

(d) ho-TVTVo 

M^J^ COOC * Hfl 

(S)-6-(4-benzyloxyphenyl) chroman-2-carboxylic-acid ethyl ester 0.63g(1.6mM) and 20ml of 
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ethyl acetate obtained by 1 0%Pd/C of the amount of catalysts and (c) were taught to the 
autoclave, and room temperature churning was carried out for four days in hydrogen pressure 
30atm. Pd/C was carried out the ** exception after reaction termination, the solvent was 
distilled off, and (** S)-6-(4-hydroxyphenyl) chroman-2-carboxylic-acid ethyl ester 0.43g was 
obtained. HPLC 99.4%, Mass M+298 [0038] 
[Formula 58] 

CH 3 

Ce) (R)-CH»OCOCHO-/VrVo 

* VJ? V_^jHCOOC*H 5 

Azo dicarboxylic acid ethyl 0.33g (1.9mM) was dropped at the solution which consists of (S)-6- 
(4-hydroxyphenyl) chroman-2-carboxylic-acid ethyl ester 0.2g (0.6mM) obtained by (d), 
triphenylphosphine 0.36g (1.3mM), 0.21 g (2.0mM) of (S)-methyl lactates, and THF20ml under ice- 
cooling churning, and it was made to react to it for seven days at a room temperature further. 
The solvent was distilled off after reaction termination, the silica gel chromatography which made 
benzene the eluate, and the preparative isolation thin-layer chromatography (20x20) which 
subsequently used the methylene chloride as the developing solution refined residue, and (R)-2- 
[4-((S)-2-ethoxycarbonyl chroman-6-IRU) phenoxy] propionic-acid methyl ester 95mg was 
obtained. 

[0039] It checked that the purity of this thing was 98.4% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 384 by IR and Mass 
analysis and a list was the specified substance. 

[0040] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below. 
[0041] [Example 3] 
[Formula 59] 

(s)-ch 3 ocochohTW = Vo 

* V-^cOOCbHs 

Changing to 0.21 g of (S)-methyl lactates in example 2-(e), using (R)-methyl lactate, others were 
operated similarly and obtained (S)-2-[4-((S)-2-ethoxycarbonyl chroman-6-IRU) phenoxy] 
propionic-acid methyl ester 1 02mg. 

[0042] It checked that the purity of this thing was 99.0% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 384 by IR and Mass 
analysis and a list was the specified substance. 

[0043] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below. 
[0044] [Example 4] 
[Formula 60] 

(a) C s H IT 0^nMQ-B(OH) 2 (D&f& 



Changing to 4-benzyloxy bromobenzene 20g in example 2-(b), using 4-octyloxy-4 ? -BUROMO 
biphenyl 27.4g, others were operated similarly and obtained 10.8g of 4-biphenyl-4 -boron acids. 
HPLC 84.2% [0045] 
[Formula 61] 

Cb) C.H„O^O^^ COOC8Hi 

Using 1 .25g of 4-octyloxy biphenyl-4 -boron acids which changed to 1 .07g of 4-octyloxy phenyl 
boron acids in example 1-(i), and were obtained by (a), others were operated similarly and 
obtained (S)-6-(4-octyloxy biphenyl-4 -IRU) chroman-2-carboxylic-acid ethyl ester 0.53g. 
[0046] It checked that the purity of this thing was 98.7% in HPLC, and the matter obtained from 
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the raw material used for that the molecular ion peak was accepted in 486 by IR and Mass 
analysis and a list was the specified substance. 

[0047] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below 
[0048] [Example 5] 
[Formula 62] 



(a) C 8 H 17 O^)-B(0H) 2 <D£j£ 



In example 2-(b), it changed to 4-benzyloxy bromobenzene 20g, and using 3-fluoro-4-octyloxy 
bromobenzene 23g, others were operated similarly and obtained 7.2g of 3-fluoro-4-octyloxy 
phenyl boron acids. 
[0049] 

[Formula 63] 

F 

cb) c e H »TO-\yryo <d^& 

Mj^COOCtHs 

In example 1-(i), using 1.1 4g of 3-fluoro-4-octyloxy boron acids which changed to 1.07g of 4- 
octyloxy phenyl boron acids, and were obtained by (a), others were operated similarly and 
obtained (S)-6-(3-fluoro-4-octyloxy phenyl) chroman-2-carboxylic-acid ethyl ester 0.55g. 
[0050] It checked that the purity of this thing was 99.8% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 428 by IR and Mass 
analysis and a list was the specified substance. 

[0051] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below. 
[0052] [Example 6] 
[Formula 64] 

They are methanol 25ml and THF about (S)-6-(4-octyloxy phenyl) chroman-2-carboxylic-acid 
ethyl ester 0.3g (0.7mM) obtained by example 1-(i). It melted into the mixed liquor which consists 
of 10ml and 3ml of water, and NaOH0.21g (5.2mM) was added 95%, and reflux churning was 
carried out for 1 hour. It poured into water after reaction termination, and considered as acidity 
in dark HCI, the solvent was distilled off after desiccation by a benzene extract, rinsing, and 
Na2S04, and 0.24g of (** S)~6-(4-octyloxy phenyl) chroman-2-carboxylic acids was obtained. 
Mass M+382 [0053] 
[Formula 65] 

(b) CeH l7 0-C>^r>-° 

COC 6 H,, <Z>£0c 

The bottom of N2 air current, Mg About 1/3 n-pentyl stars picture 1g (6.6mM) amount of an 
ether 20ml solution was applied and heated to 0.1 6g (6.6mM). The remaining ether solution was 
dropped after reaction initiation, reflux churning was carried out for further 1 hour, and the 
Grignard reagent was prepared. 

[0054] On the other hand, the heating dissolution of the 0.24g (0.65mM) of the (S)-6-(4-octyloxy 
phenyl) chroman-2-carboxylic acids obtained by (a) was carried out in THF20ml under N2 air 
current, and screw (1, 3-diphenylphosphine propane) nickel (II) chloride was agitated for catalyst 
****** 15 minutes after radiationnal cooling. Subsequently, the Grignard reagent prepared 
previously was dropped and room temperature churning was carried out for 1 2 hours, the silica 
gel column chromatography which poured into the rare HCI water solution after reaction 
termination, distilled off the solvent after desiccation by a benzene extract, rinsing, and Na2S04, 
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and made hexane-benzene (1:1) the eluate for residue — subsequently recrystallization from a 
methanol-acetone mixed solvent refined, and (S)-6-(4-octyloxy phenyl)-2-hexa noil chroman 
0.1 7g was obtained. 

[0055] It checked that the purity of this thing was 99.1% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 436 by IR and Mass 
analysis and a list was the specified substance. 

[0056] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below. 
[0057] [Example 7] 
[Formula 66] _ 

The mixed liquor which consists of methanol 25ml, THF20ml, and 3ml of water is made to 
suspend (S)-6-(4-octyloxy biphenyl-4-IRU) chroman-2-carboxylic-acid ethyl ester 0.25g 
(0.51 mM) obtained by example 4-(b), and it is 95%NaOH. 0.2g (4.9mM) was added and heating 
churning was carried out for 30 minutes. The solvent was distilled off after reaction termination, 
water was added to residue, and it considered as acidity in dark HCI further, the sludge was 
separated and it rinsed, and after drying, 0.25g of (** S)-6-(4-octyloxy biphenyl-4 -IRU) 
chroman-2-carboxylic acids was obtained. MassM+458[0058] 
[Formula 67] 

The bottom of N2 air current, Mg To 0.22g (9.1 4mM), about 1/3 n-ethyl stars picture 1g 
(9.1 7mM) amount of an ether 20ml solution was applied and heated. The remaining ether solution 
was dropped after reaction initiation, reflux churning was carried out for further 2 hours, and the 
Grignard reagent was prepared. 

[0059] On the other hand, the heating dissolution of the 0.24g (0.65mM) of the (S)-6-(4-octyloxy 
biphenyl-4'-IRU) chroman-2-carboxylic acids obtained by (a) was carried out in THF20ml under 
N2 air current, and screw (1, 3-diphenylphosphine propane) nickel (II) chloride was agitated for 
catalyst ****** 1 0 minutes after radiationnal cooling. Subsequently, the Grignard reagent 
prepared previously was dropped and room temperature churning was carried out for 30 hours, 
the silica gel column chromatography which poured into the rare HCI water solution after 
reaction termination, distilled off the solvent after desiccation by washing and Na2S04 with an 
ether extract and ice-cooling water, and made benzene the eluate for residue, and preparative 
isolation thin-layer chromatography (20x20) — subsequently recrystallization from an acetone 
refined and (S)-6-(4-octyIoxy biphenyl-4'-IRU)-2-propanoyl chroman 73mg was obtained. 
[0060] It checked that the purity of this thing was 99.8% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 470 by IR and Mass 
analysis and a list was the specified substance. 

[0061] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below. 
[0062] [Example 8] 
[Formula 68] 

(a) C T H 15 COCHCOCH 3 0>&ft 
C00C*H 5 

Mg When ethanol 34ml and 7ml of carbon tetrachlorides were added to 37.5g (1.54M) and it was 
left in the room temperature, the reaction began after several minutes, and reflux started. 
Benzene 140ml was dropped here, preparing so that the temperature of a system may become 
60-70 degrees C, and the mixed liquor which subsequently consists of 200g [ of acetoacetic 
ester ] (1.54M) and ethanol 140ml and benzene 140ml was dropped so that the temperature of a 
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system might become 80 degrees C or less. It flowed back until the dropping termination back 
Mg melted completely. After cooling a reaction mixture radiationally to a room temperature, 
reaction temperature is kept at 30-35 degrees C on a water bath, and 1 hour was required, and 
the n-octanoyl chloride 227g (1.4M) benzene 210ml solution was dropped gradually, and was 
made to react at this temperature further for 2 hours. It diluted with 700ml of ice-cooling water 
after reaction termination, and considered as acidity in 30%H2SO4 water solution, and the 
benzene layer was isolated preparatively, the solvent was distilled off after desiccation by rinsing 
and Na2S04, vacuum distillation of residue was carried out, and ethyl n-octanoyl acetoacetate 
253g was obtained, bp.120-123 degree C/0.9 - 1.5torr, GC 98.6% [0063] (b) Na5g (0.21 M) was 
melted to synthetic ethanol 140ml of C7H15COCH2COOC2H5, ethyl n-octanoyl acetoacetate 
250g (0.98M) obtained by (a) was added, and it boiled on the water bath for 4 hours. It poured 
into ice-cooling water after radiationnal cooling, and considered as acidity in 30%H2SO4 water 
solution, and the solvent was distilled off after desiccation by a benzene extract, rinsing, and 
Na2S04, vacuum distillation of residue was carried out, and ethyl n-octanoyl acetate 1 60g was 
obtained, bp.89-99 degrees C /, 0.3torr GC 95.6% [0064] 
[Formula 69] 

OH 

(c) CtHi5-AhCH 2 COOC*H5 <*>^0c 

an autoclave — Ru2CI4[(+)-BINAP]2Et2N 1g, ethyl n-octanoyl acetate 110g (0.51 M) obtained by 
(b), and ethanol 250ml were taught, and room temperature churning was carried out for one week 
in hydrogen pressure 100atm. The solvent was distilled off after reaction termination, vacuum 
distillation of residue was carried out, and 105g of optical activity ethyl beta-hydroxydecanoate 
was obtained, bp.89-108 degree C/0.3 - 0.4torr, GC 99%, o.p 99%ee, [alpha] 19D=-5.37 degree 
(neat) 
[0065] 

[Formula 70] 

OT H P 

(d) C7H H -CHCH 2 COOC 2 H 5 <0&&L 

* 

1.0g (4.1 mM) of pyridinium p-toluenesulfonic acid was added to the solution which consists of 
ethyl beta-hydroxydecanoateg [ 18 ] (83mM) and 3 and 4-dihydro-2H-pyran 10.5g (0.1 2M) and 
180ml of methylene chlorides obtained by (c), and room temperature churning was carried out for 
1 6 hours. NaHC03 solution and water washed 5% after reaction termination, the solvent was 
distilled off after Na2S04 desiccation, and optical activity rough ethyl beta-tetrahydropyranyloxy 
decanoate 33.5g was obtained. GC 94.5% [0066] 
[Formula 71] 

OTHP 

(e) C 7 Hi5-CHCH 2 CH 2 OH O&fifc 

♦ 

The bottom of ice-cooling churning, LiAIH44.6g (0.1 2M), and rough ethyl beta- 
tetrahydropyranyloxy decanoate 33g obtained by (d) to the suspension which consists of ether 
100ml (0.1 1M) It was dropped, and further, to the room temperature, the system of reaction was 
raised gradually and agitated for 5 hours. The system was cooled to -5 degrees C after reaction 
termination, and sequential dropping of 24ml [ of ethyl acetate ] and chloroform 1 60ml and the 
24ml of the water was carried out. The sludge was carried out the ** exception, filtrate was 
distilled off in the saturation NaCI water solution, the solvent was distilled off after desiccation 
by washing and Na2S04, and optical activity 3-tetrahydropyranyloxy decanol 23.3g was obtained. 
GC96.1% [0067] 
[Formula 72] 
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(f) 



C 7 H is 



OTHP 

CHCH 2 CH 2 S CH(CH 3 ) 2 



The rough 3-tetrahydropyranyloxy decanol 23g (0.09M) pyridine 100ml solution obtained by (e) 
was cooled at 0 degree C or less, p-toluenesulfonic-acid chloride 25.8g (0.1 3M) was added, and 
it agitated at this temperature for 5 hours. The reaction mixture was poured into water, the 
solvent was distilled off after desiccation by washing and Na2S04 with an ether extract and 
water, and 28. 7g of rough tosylate objects was acquired. 

[0068] On the other hand, sodium 10g (0.43M) was melted to methanol 150ml, isopropyl 
mercaptan 22ml (0.28M) was added, and it agitated at the room temperature for 2 hours. The 
methanol 50ml solution of the tosylate object prepared further previously was dropped, the 
reaction mixture made to react at 50 degrees C for 1 6 hours was poured into water, ether 
extract and rinsing were performed, the solvent was distilled off after desiccation by Na2S04, 
and optical activity rough 1 -isopropyl thio-3-tetrahydropyranyloxy decane 1 9.7g was obtained. 
GC 78.5% [0069] 
[Formula 73] 

OH 

(g) C,H, 5 - CH CH 2 CH,S CH(CH 3 ), cz>£|£ 



The solution which consists of rough 1 -isopropyl thio-3-tetrahydropyranyloxy decane 10g 
(0.04M) obtained by (f), 40ml of acetic acids, THF30ml, and 20ml of water was added, and heating 
churning was carried out at 55-60 degrees C for 28 hours. The reaction mixture was poured into 
water, the ether extract and the saturation NaCI water solution washed, the solvent was distilled 
off after desiccation by Na2S04, and the optical activity rough 1 -isopropyl thio decanol -3 was 
obtained. GC 56% [0070] 
[Formula 74] 

OCOCH 3 

(h) C 7 Hi5-CHCH 2 CH 1 SCH(CH s ) 2 <7>&f$L 



Rough 1 -isopropyl thio decanol obtained by (g) - The mixture which consists of 310g (0.04M), 
40ml [ of acetic anhydrides ], and pyridine 40ml and N, and N-dimethyl-4-aminopyridine 1.1g 
(9mM) was agitated at the room temperature for 24 hours. Methanol 60ml was gradually added to 
the reaction mixture, it poured into 100ml of ice-cooling water further, the solvent was distilled 
off after desiccation by an ether extract, rinsing, and Na2S04, residue was distilled in GTO, and 
optical activity rough 3-acetoxy-1 -isopropyl thio decane 7.7g was obtained, bp.110-115 degrees 
C /, 0.25torr, GC 89.6% [0071] 
[Formula 75] 



Rough 3-acetoxy-isopropyl thio decane 8.9g (0.03M) obtained by (g) was added to phenol 9.4g 
(0.1 M) 70ml solution of methylene chlorides, the argon permutation of the system of reaction 
was carried out, and it cooled to -60 degrees C. Furthermore, 3.1ml (0.04M) of sulfuryl chlorides 
was dropped in the syringe, and after making it react for 15 minutes at this temperature, it was 
dropped so that the temperature of the system of reaction might keep triethylamine 23ml 
(0.1 7M) 24ml solution of methylene chlorides at -40 degrees C or less. 

[0072] It poured into 1 N-HCI after reaction termination, a hexane extract, saturation NaHC03 
water solution, and water washed, it dried by Na2S04, the silica gel column chromatography 
made into the eluate refined residue for hexane-ethyl acetate (30:1) after distilling off a solvent, 



(i ) 
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and optical activity rough 2-(3'-acetoxy-1'-isopropyl thio DESHIRU) phenol 3.05g was obtained. 
GC 72.1%. Mass M+466 [0073] 
[Formula 76] 

OCOCH, 

cj) ch_ch 8 ch-c 7 h 1s a&m 

-OH 

The rough 2-(3'-acetoxy-1'-isopropyl thio DESHIRU) phenol 3g (8.1 mM) ethanol 25ml solution 
which obtained 3 by (i) for 25ml ethanol 24cm of Raney nickel abbreviation was added, and reflux 
churning was carried out for 1 9 hours. Raney nickel was carried out the ** exception by heat 
filtration after reaction termination, filtrate was condensed, and optical activity rough 2-(3'- 
acetoxy DESHIRU) phenol 2.37g was obtained. GC 51% [0074] 
[Formula 77] 

OH 

(k) ch 2 ch 2 <!;h-c t h,5 ©£JiR 

OH 



The rough 2-(3'-acetoxy DESHIRU) phenol 2.3g (0.01 M) ether 30ml solution obtained by (j) was 
dropped at the suspension which consists of LiAIH43.0g (0.08M) and ether 70ml under ice- 
cooling churning, and the system of reaction was further raised gradually to the room 
temperature. It poured into the ice-cooled rare HCI water solution after reaction termination, the 
ether extract and the saturation NaCI water solution washed, the solvent was distilled off after 
desiccation by Na2S04, and optical activity rough 2-(3 -hydroxy DESHIRU) phenol 1 .87g was 
obtained. GC 51.3% [0075] 
[Formula 78] 



0.81 g (4.3mM) of p-toluenesulfonic-acid monohydrates was added to the suspension which 
consists of rough 2-(3'-hydroxy DESHIRU) phenol 1.87g (7.5mM) obtained by (k), and benzene 
50ml, and reflux churning was carried out for 8 hours. It poured into saturation NaHC03 water 
solution after reaction termination, the solvent was distilled off for the organic layer after 
desiccation by rinsing and Na2S04, and optical activity rough 2-heptyl chroman 1.59g was 
obtained. GC 58.5% [0076] 
[Formula 79] 

(m) bHT>0 ^ 

Rough 2-heptyl chroman 1.59g (5.1 mM) 30ml solution of methylene chlorides obtained by (1) is 
cooled at 0 degree C, and it is TI(N03) 33H2C 0.27g (0.6mM) was added, and further, 10ml 
solution of Br20.21 methylene chlorides of ml was required for 30 - 40 minutes, and was 
dropped. 

[0077] It poured into rare Na2S03 water solution after reaction termination, and the sludge was 
carried out the ** exception, filtrate was distilled off with the methylene chloride, the solvent 
was distilled off after desiccation by an extract, rinsing, and Na2S04, residue was distilled in 
GTO, and optical activity rough 2-heptyl-6-BUROMO-chroman 0.78g was obtained, bp.160 
degree C/0.7torr, GC 71.8%, Mass M+310, 312[0078] 
[Formula 80] 

(-> C.H..O-0-Oi C>H „ osst 
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The 2-heptyl-6-BUROMO-chroman 0.5g (1.6mM) benzene 10ml solution obtained by (m), 2ml of 
2 M-NaC03 water solutions, and the ethanol 5ml solution of 0.49g of 4-decyloxy phenyl boron 
acids (1.7mM) were added to Pd[Pph 3]4 of the amount of catalysts under N2 air current, and 
reflux churning was carried out for 6 hours. The silica gel column chromatography, 2-heptyl 
[ optical activity / in the purification from an acetone-methanol mixed solvent / subsequently ] 
-6 which poured into water after reaction termination, distilled off the solvent after desiccation 
by a benzene extract, rinsing, and Na2S04, and made hexane-benzene (10:1) the eluate for 
residue -(4-decyloxy phenyl)- Chroman 0.27g was obtained, [alpha] 27D=-53.6 degree (c= 1, 
CHCI3) 

[0079] It checked that the purity of this thing was 97.7% in HPLC. and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 465 by IR and Mass 
analysis and a list was the specified substance. 

[0080] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below 
[0081] [Example 9] 
[Formula 81] 

F 




(a) C,H )7 0-\_/^J>-B(OH) 2 <D&fc 

Changing to 4-benzyloxy bromobenzene 20g in example 2-(b). using 2-fluoro-4'-octyloxy-4- 
BUROMO biphenyl 28.8g, others were operated similarly and obtained 9.9g of 2-fluoro-4'- 
octyloxy biphenyl-4-boron acids. HPLC 87.3% [0082] 
[Formula 82] 

F 

<*>> c » H,7 °"0-^ H Q-^ C7H)s ©asfe 

Using 0.6g of fluoro-4'-octyloxy biphenyl-4-boron acids which changed to 0.49g of 4-decyloxy 
phenyl boron acids in example 8-(n), and were obtained by (a), it is operated similarly and others 
are the optical activity 2-heptyl -6. -(2'-fluoro-4-octyloxy biphenyl-4-IRU)- Chroman 0 15g was 
obtained. 

[0083] It checked that the purity of this thing was 97.2% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 530 by IR and Mass 
analysis and a list was the specified substance. 

[0084] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 1 cited below 
[0085] [Example 10] 
[Formula 83] 

^CH^OOH 

o-methoxyphenyl acetonitrile 299g (2.03M) is melted to methanol 500ml, and it is KOH 85%. 170g 
200ml water solution of water was added, and reflux churning was carried out for two days until 
NH3 smell was lost. It poured into the rare HCI water solution which ice-cooled the reaction 
mixture, the sludge was separated, ice-cooling water washed, reduced pressure drying was 
carried out further, and 319g of o-methoxypheny acetic acids was obtained. Mass M+166 [0086] 
[Formula 84] 

"^CH 8 CH«OH 

The THF200ml solution of 50g (0.3g) of o-methoxypheny acetic acids obtained by (a) was 
dropped at the suspension which consists of LiAIH415.6g (0.41 M) and THF200ml under ice- 
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cooling churning, and further, to the room temperature, the system of reaction was raised 
gradually and agitated for 8 hours. The reaction mixture was poured into ice-cooling water, it 
considered as acidity in dark HCI, and rough 2-(o-methoxypheny) ethanol 46g was obtained after 
desiccation by washing and Na2S04 in the ether extract and the saturation NaCI water solution. 
GC 99% [0087] 
[Formula 85] 

(c) O^ 0CH ' 

^CH 2 CH,Br 

19g (0.06M) of phosphorus tribromide was dropped at 2-(o-methoxypheny) ethanol 20g (0.1 3M) 
60ml solution of carbon tetrachlorides obtained by (b) at 0 degree C, and at 0 more degree C, it 
returned to the room temperature and agitated for 3 hours for 1 hour. The reaction mixture was 
poured into ice-cooling water, the solvent was distilled off after desiccation by an extract, 
rinsing, and Na2S04 with the carbon tetrachloride, vacuum distillation of residue was carried out, 
and 2-(o-methoxypheny) ethyl stars picture 14.2g was obtained, bp.62-68 degrees C /, 0.3torr 
GC 96.6% [0088] 
[Formula 86] 

Cd) Q^OCH, <D£& 

CH 2 CHiCOCeH 18 

about [ which added ether 40ml to Mg4.6g (18.9mM) under N2 air current, and was further 
obtained by (c) / 2-(o-methoxypheny) ethyl stars picture 31. 2g (0.1 4M) / of an ether 80ml 
solution ] — 1/3 amount was applied and heated, after reaction initiation, the remaining ether 
solution was dropped and reflux churning was carried out for 90 minutes. After cooling the 
system of reaction at 0 degree C and adding CdCI213.3g (73mM) small quantity every, reflux 
churning was carried out for 45 minutes. The ether was distilled out of the reaction mixture, 
benzene 90ml was added and it distilled off again, and benzene 100ml was added and the solvent 
permutation was carried out. After cooling radiationally to a room temperature, the hepta-noil 
chloride 19g (0.1 2M) benzene 10ml solution was dropped, and reflux churning was carried out for 
40 minutes. The reaction mixture was poured into ice-cooling water, 80ml of rare H2S04 water 
solutions was added, the organic layer was isolated preparatively, 50ml of 10 more%-NaOH- 
water-ethanol solutions was added after solvent distilling off, it diluted with water, desiccation 
and a solvent were distilled off by a benzene extract, rinsing, and Na2S04, residue was distilled 
in GTO, and 2-(2-hepta-noil ethyl) anisole 19.5g was obtained, bp.135-140 degrees C / 1 Otorr 
GC 78.3% [0089] 
[Formula 87] 



(e) C^~ OCHa 



CH 2 CH 2 CHCeH 13 
OH 

To the 2-(2-hepta-noil ethyl) anisole 19.4g (78.2mM) ethanol 150ml solution obtained by (d), it is 
NaBH4. 3.5g (93mM) was added small quantity every, and room temperature churning was carried 
out for 4 hours. Ethanol was distilled out of the system of reaction, 100ml of water was added to 
residue, the solvent was distilled off after desiccation by washing and Na2S04 in the ether 
extract and the saturation NaCI water solution, and rough 2-(3'-hydroxy nonyl) anisole 20 7g was 
obtained. GC 84.2% [0090] 
[Formula 88] 



(f) WceH, 



Rough 2-(3 -hydroxy nonyl) anisole 20g (91.7mM) obtained by (e), 100ml of acetic acids, 48%HBr 
Reflux churning of the mixture which consists of 150ml was carried out for 60 hours, the silica 
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gel column chromatography which poured the reaction mixture into ice-cooling water, performed 
washing and rinsing one by one in an ether extract, rinsing, and a rare NaOH water solution, 
distilled off the solvent after desiccation by Na2S04, and made the hexane the eluate for residue 
— subsequently it distilled in GTO and rough 2-hexyl chroman 3.8g was obtained, bp.95 degree 
C/0.6torr, GC 79.3% [0091] 
[Formula 89] 

U) Br -C^ CsHl> OM 

Rough 2-hexyl chroman 3.6g (16.4mM) 30ml solution of methylene chlorides obtained by (f) is 
cooled at 0 degree C, and it is TI(N03) 33H20. 0.84g (1.9mM) was added, and further, 10ml 
solution of methylene chlorides of Br21.3g (8.2mM) was required for 30 - 40 minutes, and was 
dropped. It poured into rare Na2S03 water solution after reaction termination, and the sludge 
was carried out the ** exception, filtrate was distilled off with the methylene chloride, the 
solvent was distilled off after desiccation by an extract, rinsing, and Na2S04, residue was 
distilled in GTO, and 2-hexyl-6-BUROMO chroman 2.7g was obtained, bp.135 degree C/0.7torr, 
GC 68.1% [0092] 
[Formula 90] 

Pd of the bottom of N2 air current, and the amount of catalysts — [ — the 2-hexy|-6- 
BUROMO-chroman 1g (3.3mM) benzene 40ml solution obtained by (g) to pph34, 5ml of 2 M- 
NaC03 water solutions, and example 4- the ethanol 30ml solution of 1 .2g of 4-octyloxy biphenyl 
boron acids obtained by (a) (3.7mM) was added, and reflux churning was carried out for 6 hours, 
the silica gel column chromatography which poured into water after reaction termination, distilled 
off the solvent after desiccation by a benzene extract, rinsing, and Na2S04, and made the 
hexane-methylene chloride (5:1) the eluate for residue — subsequently recrystallization was 
performed from the acetone and 2-hexyl-6-(4-octyloxy biphenyl-4'-IRU) chroman 0.44g was 
obtained. 

[0093] It checked that the purity of this thing was 98.8% in HPLC, and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 498 by IR and Mass 
analysis and a list was the specified substance. 

[0094] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 5 cited below. 
[0095] [Example 11] 
[Formula 91] 

(a) O" CH » 0 <>C^^c.H li 

Using 0.84g of 4-benzyloxyphenyl boron acids which changed to 1.2g of 4-octyloxy biphenyl-4'- 
boron acids in example 10-(h), and were obtained by example 2-(b), others were operated 
similarly and obtained 2-hexyl-6-(4-benzyloxyphenyl) chroman 0.53g. HPLC 98.8%, Mass M+400 
[0096] 

[Formula 92] 



(b) 




2-hexyl-6-(4-benzyloxyphenyl) chroman 0.53g (1.3mM) and 25ml of ethyl acetate obtained by 
10%Pd/C of the amount of catalysts and (a) were taught to the autoclave, and room temperature 
churning was carried out for four days in hydrogen pressure 35atm. Pd-C was carried out the ** 
exception after reaction termination, the solvent was distilled off, and 2-hexyl-6-(4- 
hydroxyphenyl) chroman 0.33g was obtained. HPLC 99.7%, Mass M+310 [0097] 
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[Formula 93] 

CH, 

(c) c > n > ococ t Ho <yQy, CtHl9 

2-hexyl-6-(4-hydroxyphenyl) chroman 0.2g obtained by (b) (0.6mM) Azo dicarboxylic acid ethyl 
0.33g (1.9mM) was dropped at the solution which consists of triphenyl REFOSU fin 0.36g 
(1.3mM), 0.21g (2.0mM) of (S)-ethyl lactates, and THF20ml under ice-cooling churning, and it was 
made to react to it for seven days at a room temperature further, the silica gel column 
chromatography which distilled off the solvent after reaction termination and made the benzene- 
hexane (1:1) the eluate for residue — subsequently recrystallization from a methanol refined and 
99mg of (R)-2-[4-(2-hexyl chroman-6-IRU) phenoxy] ethyl propionate ester was obtained. 
[0098] It checked that the purity of this thing was 99.1% in HPLC. and the matter obtained from 
the raw material used for that the molecular ion peak was accepted in 410 by IR and Mass 
analysis and a list was the specified substance. 

[0099] Phase transition temperature was observed for this thing under the polarization 
microscope with METORA hot stage FP-82. The result is shown in the table 4 cited below 
[0100] [Example 12] 
[Formula 94] 





C 9 H i e 


2 5Wt% 




C g H | 7 


2 5 


c_h i7 ^V<Q-o- 


C sH it 


2 5 


CgHi7 -CH > -0^ 0 - 


C jH i s 


2 5 



Parent liquid crystal which consists of the four above-mentioned sorts of pyrimidine compounds 
[outside 1] 

/ 2 4 5 6 7 1 

Q C > S m C > C h > I mo. °C J 

It prepared, the compound obtained by this parent liquid crystal in the example 1 — 5Wt(s)% — 
adding — a chiral SmC constituent [outside 2] 
/ 6 7 6 1 5 1 

(_ I >Ch >SmA >*-f 5/I.S m C JjMftt ) 

It prepared. 

[0101] Polyimide spreading of this constituent was carried out, it poured into the liquid crystal 
cell of 2-micrometer gap created from the glass substrate with a transparent electrode which 
performed rubbing processing, and the liquid crystal device was created. 

[0102] This liquid crystal device was inserted into two polarizing plates, the square wave (**5v 
[ micrometer ] /and 200Hz) was impressed, and the response time was found from change of 
transmitted light reinforcement. Moreover, spontaneous polarization was measured in the Sawyer 
testing orientation and work evaluation in rehabilitation, and whenever [ tilt angle ] was measured 
from the migration include angle of the extinction position at the time of the polarity reversals of 
applied voltage. The result is shown in the following table 1 
[0103] 
[Table 1] 
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£ 1 





45 


37 


32 


25 


JC§B$|gK/u sec) 


172 


223 


268 


328 




-2.8 


-2.8 


-3.7 


-3.7 


r/lsbftB. C ) 


16.9 


21.2 


22.5 


24.7 



[0104] [an example 13] — the compound which changed to the compound obtained in the 
example 1 in the example 12, and was obtained in the example 6 — the same parent liquid 
crystal — 5Wt(s)% — the result of having measured whenever [ tilt angle ] in the response time 
and a spontaneous polarization list like the example 12 using the chiral SmC liquid crystal 
constituent added and created is shown below. In addition, the phase transition temperature at 
the time of the temperature fall of the created chiral SmC liquid crystal constituent (degree C) is 
[External Character 3]. 

6 6 6 4 4 6 
I > C h >S mA > ^yl/SrnC 

It came out. 
[0105] 
[Table 2] 

m 2 





43 


36 


31 


25 


JttfSFISIHK/e sec) 


173 


221 


284 


482 


Sfg#&(nC/cii 2 ) 


-0.4 


-0.9 


-1.5 


-1.5 


?->i<\>nm. <° ) 


7.2 


10.2 


12.4 


14.1 



[0106] [an example 14] — the compound which changed to the compound obtained in the 
example 1 in the example 12, and was obtained in the example 1 1 — the same parent liquid 
crystal — 5Wt(s)% — the result of having measured whenever [ tilt angle ] in the response time 
and a spontaneous polarization list like the example 12 using the chiral SmC liquid crystal 
constituent added and created is shown below. In addition, the phase transition temperature at 
the time of the temperature fall of the created chiral SmC liquid crystal constituent (degree C) is 
[External Character 4]. 

6 5 5 6 4 1 
I > C h >Sm A > ^0;i/SraC 

It came out. 
[0107] 
[Table 3] 

£ 3 





41 


34 


29 


25 


jeshwhu sec) 


42 


161 


220 


268 


g2&#«(nC/cm 2 ) 


+ 1.3 


+2.6 


+ 2.6 


+ 3.9 


rfrbftm: <° ) 


7.1 


14.6 


17.5 


18.9 



[0108] 
[Table 4] 
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# ^ 


C SmX 


SmC S m A Cho T <? r» 


i 


• 76. 8 




2 


• 87 8 




3 


♦ 63 7 




4 


* 146 5 


158 ? • IRQ 7 


5 


• 58.3 




6 


• 80. 4 




7 


• 130.5 


• 152.2 • 228.4 


8 


• 67.2 


• 93. 4 


9 


• 71.9 


• 123.5 • 159.6 • 173.2 • 


1 1 


• 38.1 





[0109] 
[Table 5] 



mi 



i o 



SmX SmC 



SmA 



Cho I s o 



• 150.5 



183.6 



212.1 



[Translation done.] 
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(!>H 



C<t3 5] 

-0 

R* 



so [ft3 6] 



(6) 



9 




(C) 



[ft3 7] 
Cft3 8] 




T-a^nsfk^^ff^o (b-g-^i (c) ic, 

[ft3 9] _ 

Q-CH,0-Q-B(OH), 

[ft 4 o]_ _ _ 

C<t4 1] 




30 



[ft 4 2] 

0 CH, 
R'-fO- C -CHH)H 

[ft 4 3] 



O CH, 




[0 0 17] ±i2©7';l/3— /Wt&f&UcfcVT, 
5£4"Dk= 1 \ R ' =CHa , XttCz Hs T-i&SfeM 



5-25158 

10 

[ft 4 4] 

O CH, 
II I 

HO-C-CH-OH 
* 

[0 0 18] JWTte*«WOjOHW*atf> ##gl!8*£ 
i§S(iSiJ^«itg. SJ^rffiWiH^ fSWifcESMcJ: OK 

[0019] mmmmzmm^ixx^mzmtuTff) 
hplc ; m&mfcw^b-y^y*- 

GC ; M^a^rb^y-f — 

I R ; ftWmBMT-^V 

GTO ; X=7K3-zL—7*—7l/ 

bp. ; 

m p. ; S£j£ 

C ;ttA 

SmX ; iBl^-e^^o/SX^^^^^ffi 

SmB ; X^^ y^BtB 

SmC ; X^^^CtB 
SmA ;X*^-y^Affl 
Cho ini/Xf'J'^i 
Iso ; 3%tef£f* 

[0 0 2 0] 

[ft 4 5] 

(a) HOCHiCH,CH-CH, 




(S) -1. 2, 4-^>MJt-/l'50g (0. 4 
7M) £7-fe h>8 0 Om ncrgfrU p-b;l/i^X 

Tkfil^O. 4g (2mM) ^AD^fCo 
"Z?, ^ffl^T, 2, 2-^h*->yn;02 8 6m 

1 %1mz. 2 0 ^WglSS-a-fc. Ert5R7», N a H C O 
38. 5gM2 0mlJ&M> Naz SO< CT^jl 

9e«*ttBKfJU (S) -2. 

2 -is 1 . 3 4 -i^y— ;b 
6 9. 2 g%f#ft. bp. 5 0~5 61C/1 torr, 
G C 7 4.9% 

[002 1] 
[ft4 6] 



so 



(7) 



5-25158 



n 



12 



(b) (CH 5 ) 2 CH-S -CH*CH 2 CH-CH <0£& 



(a) vmfc (S) -2. 2-S>**7l/-l, 3-^* 
+V7^-4-X*/-/l/6 9. 2g (0. 4 7M) 
**ft**'l'>'4 5 0 m lfcjgfrU tfU^VlOOm 

D7^Kl27g (0. 6 6 M) **n* 1 ^IWlSStC 

TktC^jP. ttft**-U>»ttk ftftlNaC !7j<Jg^ 

Rtf*teTHc»*fT^\ Na 2 S0 4 fcTft«H». 

*B*U fflh^U-h^l 4 2 g^rfffco 

tO 0 2 2] — ^^y-;l/9 0 Om HC^hU^A 

4 3g (1. 8 7M) «rjgfrU <4V7vi\ifr*)W? 

(c) (CH,),C-S 



\ 



^>172ml (1. 84 M) *i>D;L, MffitCT2i 

IjgffiSflSTU 5 0tlCT7 B*ffflfiJS*'£;fco S^ig 
-&%l*7kfc:ffltaU x— 7jcjJE*frV\ Naz 
S04 »CT*a»*. »»*B*L9Bfc**B^BU 

(S) -4- (2— f y^nfcT/l/^x^-;!/) -2, 2 
-S?* 1 , 3-mV7>5 9. 1 g#f#/Co 

bp. 5 9-6 7t/0. 6 — 0. 7torr, GC 
9 3. 2% 

[0 0 2 3] 

Cft 4 7] 



CHC 
OH 



H,CH-CH 

i. h 



7x/-;I/2 7. 8g (0. 2 9M) ©tBft^UVZ 
0 0ml»«te (b) rmtc (S) -4- 
n \£)\,+*3Ll-)\d -2, 2 1 , 3 - 

^V7>2 0 g (9 8mM) RtfS-3'J^> 17ml 

(0. 1 2M) %*px, SjS5S«rT;l/=f>««SU. -6 
OVS-VfttPLfco 2£*c, *fkX;I/>^U;l/9. 3ml 

(0. 1 1M) *^U>^l<:T»TU Isfigfi^Tl 5 

»WS«*tirfca. h'Jx^7^^8 0ml (0. 6 

5M) <omt^^\yy8 Om 1 »»*JEfc3R®»SW- 

4 0 < C«Tfc«o*3te»TLfco 

(d) 



[0 0 2 4] K/S3BFT», 1 N-HC 1 teffltaU tBfk 
;*^U>fi&ttk teftNaHCOs*}SffifCTfflc»*fT 
lr\ Naz SO* (CT«j*U »»*B*«. Wet 
0ffi»jSt»*GTOlcTiRBU 6 (S) -4- [2- 

(2-tKP^>7xz;W -2— fy^Dlf;l/f*i 
-2, 2-v^^/l/- 1 , 3-i/*WV7>3 3 
g*»fe 0 G C 6 9.9% 

[0 0 2 5] 

Cft 4 8] 




CH 2 CH a CH-CH 

6. h 



OH 



N ifi80cm 3 ^2 00m l^y^/Hci: 
S> (c) TWcffl (S) -4- (2- (2-tHD + 
^7xx;W -2Wyype;Wxf;H -2, 2 
-i/^^Vl/- 1 , 3-^t+V7>l 6g (0, 5 4 
M) OX*y-;l/ 10 0ml »JK**D*. 6B#flgiI8KM 
l^bfco SJ£»7». f&ifilfclT^*— N i*»giJU 
»«E*«fIiU 9B#*GTOfcT3KBU CS) -4 
- [2- (2-bFD^>7x-;W x*7l/) -2. 2 
-S>**7l/-1, 3 -^V7>7. 4g£rt#fc 0 b 
p. 11 5t/0. 2torr, GC 90.5%. 
[a] 20 d=-4 5. 5° (c = 2. 5U CHC1 
3 ) 

[0 0 2 6] 
[ft 4 9] 



Ce) Oq <D^fiJE 

^-^Jkch 8 oh 

(d) Tli/c (S) -4- [2- (2-fc FD^>7x 
40 x;W -x^;W -2. 2 -v^^t/- 1 , 3-5>*+ 
V7>7. 4g(33. 3mM) — ;Wgj£lc p 

~h;l/X>X;l/*VK— TkftlftO. 64 g (3. 3m 
M) «ra*. 2 4B»niiftffU. Rffi»7«, MM 
*B*U if »t h;l/xy 4 0 m 1 SOTfi p - 
X>X;l/*y&— 7jca»0. 64 g (3. 3mM) 

zkfcSftlU #BWB«»I2U Na 2 so< icTttM 
»»*B=SU »B»«GTO»CT3RBU (S) 
-^n-v>- 2-^^?y— ;l/2. 9g*«ft 0 bp. 1 
so 10-1 2 5t/0. 25torr, GC 8 9. 0% 



(8) 



5-25158 
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14 



COO 2 7] 
lit 5 0] 
(f ) 



O 




COOH 



mt*?~\s>3 00mli:tfU^35ml 
ftCrOa 17g (0. 1 7 M) *^l/fO*D*, 1 
0»WmcT«l»Lfca, (e) VWt (S) 
V>-2-^^y-;l/3. 8g (2 3mM)»fl/ 

>50ml S««:An2., 2 HM^iSaff Lfco KJSi^ 
l N-N aOHlcffltaU x— r/MJfe#». iSHC 
1 £T#Ji*»ttlC IX- T7l/»ta. fiSfPN aCl7j<S 

Na 2 S04 iCT&mt. »»*e*U S 
(S) -^n-?y-2-^yi2. 9g*fffc 0 G 
C 9 6.2% 
[0 0 2 8] 
CffcSl] 



^JkCOOC 8 H 5 



(f) Iff: (S) -^DW-2-M#Vl2. 7 
g (1 5mM) Ox^/-;W 5 0m 1 jgffifc:, ilH 2 
S04 2ml*iP*_. 7«FWa»E»l»Lfco EJSfcT 
»«tE«aUSU. x— r/l/»tik 7j<gfc, Na 2 _S0 4 
CO C 8 H 17 0 




U (S) -^D7>-2-^;l/#>'8xf;{/xxf;b 
2. 5 6g*ife 0 bp. 9 5— 10 0°C/0. 2 to 
r r, GC97. 2%, [a] d =-5. 6° (c = 
1 . 0, CHC 1 3 ) 
[0 0 2 9] 
[fc5 2] _ 

* / COOC 2 H 6 

(g) vmtt (S) -^D7y-2-i3Myixf;l/ 
xXf;l/2. 4 7gl2mM) ^rtg{t^^U> 2 0 m 1 
fci&frU ElOR*onc»»U T 1 (NO 3 ) 3 . 
3HzO 0. 6 2 g ( 1 . 4mM) ^r*D^> ^^>tCB 
rz 0. 3 6m 1 (OWc^Vy 1 Om lj*fflt*2B9 
»»T«TU OtttifffflJWLft. KJE*?7 
SNa2 so 3 7]<rg?Ktca*pb. Jgft^uvtt 

*8k Na 2 S04 fcTfc**. »»*»SU *s 
fMGTOJCTiBU (S) 
20 -2-^W>ixf;l/XXf;l/2. 2gS»fto b 
p. 115—12 0°C/0. 8 t o r r. GC84. 7 

% 

[0 0 3 0] 
Hb5 3] 
0 <D&f& 
COOC 8 H 6 



n 2 fmrp. Miiopd cp p h 3 ] 4 ic (h) 

/c (S) - 6 -7p^^n7> - 2 - M#>8xf ;l/ 
XXf;Hg (3. 5mM) O^-tf>2 0mlM, 30 
2M-Na 2 S03 7kmmRZf4-*?m**i/7* 
x;I/tfn>Kl. 07g (3. 8 5mM) OX^/- 
;l/ 1 0 m 1 4 «pHa«E«»Lfto S«3»7 

zMcffltaU -O-tf^ttffi. 7j<gE. Na 2 S0 4 

(l : l) LftS/'J A^n y h y 

«*Sftfc:T»»U (S) -6- (4-*-**7M-*$/ 
7xx;W -^n^v- 2 -^;l/^f >^xf;l/XXr;l/ 
0 . 7 4 g £rt#7c 0 40 
[0 0 3 1] C<D$><D<Dt&m&HP L CT* \ 0 0%V$> 
K>, Sfc I RStfMa s s»«lct4 1 Q\cWf^Hr> 

Cb) 0-CH,0 



NzjKiTF* I 2 KTSttftLfcMg 2. 0 3g (8 
6. 3mM) Ml, (a) Ttffc 4 -^V^/l/*^ 
y r D^e-<>^>2 0 g (7 6mM) OTHF 1 0 0 m I 



[0 0 3 2] CtOfeO^:^ h7-^7 hXf—^F P- 

[0033] mmm2'] 

Hfc5 4] _ 



50 



a-^nn h;l/x>2 5 g (0. 19M), 4-70^ 
7x/-;I/2 7g(0. 15M) , Kz C03 5 1 g 
(0. 3 7M) RXf 2-7£S>3 0 0m 1 A>6j*Sil 

i swrmasftsiffufco ejsht*, «ftu«i«a 

JIU at«*^>-*f:/«im. 7K«E, Na 2 S04 ICT«!£ 

>€>3 3. 9g*Sfto GC9 8. 2% 
[0 0 3 4] 
Mb5 5] 
B(OH) 2 

oTHF»**arFu miaa»H«»LTyy'x-v- 

[0 0 3 5] — **8hU^f;l/2 0 g (0. 15 
M) CDTHF 2 0ml jSJK* 0 - 3 "ClClftWU flcfcW 



(9) 



»HH*5-2 5 15 8 



15 

Stc^LT 1 WFfflK*5«-e:fco S 5lc*}*Lfc 1 0 %H 
2 S 04 #»tt*»TU ^>-tf>«m> 7j<St. Naz 

so4 tcxwm. a»t*e*u 

Cc) CVCH^O 




16 

^x-^DVi?. 6 6 g*#fc 0 HP L C 9 
1. 5% 
[0 0 3 6] 
[<b5 6] 



COOCHs <0£f£ 



1- (i) tc*5^T> A-Xt^frX^y xX 

/WDVll. 0 7gtC^^T (b) 7f»fc4— 
fcSkftl/r, (S) -6- (4-^^**tV7x^ 



o 



g*?#fco HPLC 93. 0%. Mass M + 298 
[0 0 3 7] 
Mb5 7] 

COOCtHs 4>£6fc 



x-^zis-ncmMmvi o%pd/c, (c) 

fc (S) -6- ^nv 
y-2-^J/l/#yixf;l/XXf;V0. 6 3g (1. 6 
mM) &tfH?ftx^;l/ 2 0 m 1 £rtti£^ 7)<^ff 3 0 a 
tmfcT4BMfiffi«#Lfco S*SRT«. Pd/C* 

mwju mmtts&h?. m (s> -e- u-t: fp 

C H 3 

(e) (R)-CH 8 OCOCHO, 



20 



;l/0. 4 3 g^rtffco HPLC 9 9. 4%. Mass 
M+ 2 9 8 
[0 0 3 8] 
[<fc 5 8] 




COOCHs 



(d) T»ft (S) -6- (4-t:Ko^>7xx;W 
i?P7y- 2 -*;W>8xf;l/xxf;l/0. 2g 
(0. 6mM) > b'J7xx;l/7tX7><yO. 36g 
(1. 3mM) , (S) -¥L8*^/bO. 2 1 g (2. 
OmM) MTHF2 0ml^^i8»^ 
T\ 7^*;l/*>ixf;V0. 33 g (1. 9mM) 

'Ji?y;l/»D7h^77^- ^v^ffifb^^Uv^S 

M*fcLfc»IMWi*n'Th^7-<- (2 0X2 0) 

fcTMHU (R) -2- (4- ( (S) -2-Xb + 

CH 8 

(S)-CH 5 0COCHO 



t>i^f;VXXf/l/9 5mg^:t#fCo 
[0039] COfc<D<9*fifi»iHPLCT9 8. 4 %T» 
£/*c I RWM ass fttfilCT 3 8 4 JC^ 1 ?^^" 

[0 0 4 0] CKDfe©** h9— hXf-^F P- 

[0 0 4 1] «»3D 
[{b5 9] 




O 



COOCjHs 



40 



mmm2- (e) ic^r (s) -rr^/k). 2 1 

gfc«*T, (R) -*LS**rt/*fliv\ ffctiPfiHcS 
fELT\ (S) -2- [4- ( (S) -2-xh*i># 

f;bxXf;l/ 1 0 2 m g ^fffco 
[00 4 2] CCDfe<OOJfiS«HPLC"C9 9. 0 %T* 
feD. *ft I RRtf M a s s»«flCT 3 8 4 ^f* 

(a) CsH.tO 



[0 0 4 3] L^t^^ *v FXf-^F P- 

1 fcaW. 
[0 0 4 4] SgflSflM] 
Hb6 0] 
B(OH), 



*«W2- (b) tC*5^T4-^>^;^^^> r Ci^ so >*?:/2 0gfc:«S.T. 4-*^;l/*^>-4' -7 



17 



(10) 



WWPP5-2 5 15 8 

18 



T\ 4- £7x^71/- 4' -^nyglO. 8g«# 
/io HPLC 84.2% 

(b) C 8 H 17 0 



[0 0 4 5] 

lite i] 




COOC*H 5 



1- (i) fc:fc^T4-**^;b*4 i ^:7x— ;l/ 

#nyfii. 0 7g\cm^r (a) -c»fc 4 
^>if7x-;l/-4' -#n>»i. 2 5gW\ 
«ttn«te»ffUT. (S) -6- (4-**^;W-* 

xf;l/xxf;l/ 0 . 5 3 g £rt#fc 0 

[0 0 4 6] CflDt)OflD!ffiSttHPLCT9 8. 7 %T 

&t>> *fcl RSlfMa s s^#ftCT4 8 6IC»^* 

F 



[0 0 4 7] c h^—frv b^r-^F P- 

[0048] mmms] 

[ffc6 2] 



(a) 



|2- (b) IC&^T. 4-^>^M*^7n^ 
^c>-tf>2 o gfcWx-T, 3- , 7;l/*n-4-**^;l/ 



Cb) 



C»H 1t O 



B(OH), 

K7. 2 g^tifco 
[0 0 4 9] 
Mk6 3] 




-COOC*H 5 



1- (i) iCftl^T. 4-3j-^^-;i/**->7x^. 
;l/#P>Hl. 0 7gfc*AT (a) Tffft3-7;W 
n-4-**f;W*'>*a>8i. l4g*ffli/\ ffi 
ttlH*K:tlM¥LT. (S) -6- (3-7WO-4- 
t^fW+ N >7x-;W ^avy-2-M*>ix 30 
f;l/XXf;l/0. 5 5 g^rti/co 
[00 5 0] C(7)t>WffiteiHPLCt9 9. 8 %T* 
£fcl RRtfMa s s##HcT4 2 8^?^ 

Ca) C « H -°<> < C^cOOH 



[0 0 5 1] CKDfeO** h5— *V bXf-i/'F P- 

**a«a 1 t^-To 

[0 0 5 2] @£fifi0!l6) 
Cfb6 4] 



II- (i) -cw&n* (S) -6- (4-*** 
;l/^-^i/^x^;W ^PW-2-*;l/#vS!xf-;Vx 
Xf^O. 3g (0. 7mM) S^*/-;l/2 5m K 
THF 1 0 m 1 Rtf7K3m 1 *>6J«*JB*Kfc»*v 40 
U 9 5%NaOH0. 2 1 g (5. 2mM) £r*D;L> 



(b) 



lKTittkU ^>«£>«lffi* Na 2 S O 4 

xmm. e cs) -e- u-*** 

/Wti/7i-/W >U7y-2-AW>*0. 24 
g*#fCo Mass M+382 
[0 0 5 3] 
[ft6 5] 



COCsHi, 



Nz^ffiTvMg 0. 16g (6. 6mM) tCn-^ 
>f ;l/7D*7-f F 1 g (6. 6mM) (OX-f;l/2 0m 



50 



[0 0 5 4] NzMbST. (a) (S) - 

6- (4-t^f;V^>7xX;W *dW-2-* 
;1/#>B0. 24g (0. 65m M) ^THF 20m 1 
KTft«MS«U tfX (1. 3-^7xXW 

X7>f^D;^) — (II) F*S*8i 



(11) 
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-;l/KSI*»rFU 1 2B$IBSifia#Lfco J5JS&I7 

a. ^hc i*»«t:ffitau -o-tfvfflm. n 

a2 S04 KTfHMk »»*9*U BBttfc'N*'* 
^-^y^f^ (i : 1) **a»fcUft->U*y^*5 
A^D7h^7^- ;l/-T-b F>fi 

MMtfl'&^lftSliKiTMHb. (S) -6- (4-* 

0. 1 7 g^rtffco 

(a) C 8 H,tO 



§gfii§0tj4- (b) T»5tl* (S) -6- (4-**^ 
;l/#4^>l£:7xx;l/-4' — OW ^a7>-2-M 
jpyttx^jl/XXrvl/O. 2 5g (0. 5 1mM) 
^;-;l/2 5mK THF 2 0m lRtf*3ml^6S 

9 5%NaOH 0. 2g (4. 
9mM) £*PX., 3 0#HfiP^#bfCo E*&»7«* 

(b) C 8 H, 7 0 




20 

[0 0 5 5] C©fcW«SttHPLCT9 9. 1 %T 
feO, &tc I RRlfMa s sM^T4 3 61C»?^ 

[0 0 5 6] COt^h7-*7h^f-^FP- 

[0057] mmmD 

0 

COOH 

(s) -6- (4-*^;i/*^>£7*x;i/-4' - 
^pyy-2-^yio, 2 5g*ffto M 
ass M + 458 
[0 0 5 8] 

[{be 7] 



-COCtHs <3&Bfc 



Nz HLWCf. Mg 0. 2 2 g (9. 1 4mM) tc, n 
-Xf;V7n^ F 1 g (9. 1 7mM) OX-f^2 

[0 0 5 9] -73. N2 ^8ST> (a) tllf: (S) - 

6- (4-^^^;i/^^>^^x— ;V-4' — OW ^ 

DV y_2-^;l/*y80. 2 4g (0. 65mM) ^ 30 
THF 2 0mllCTM&gB¥U If X ( 1 . 3 

-i;7x-MX7^y^n;^) xy5r/l/ (I I) * 

K*>»»»!jn* i o^mmnLtco x^T&ticm 

ffl, JkifrMCTifeBK Na2 S04 (CTfttttfc 

7A^OVh^77^SOW1^^^77^ 
— (2 0X2 0) . ^-eT-fehV^SOSISafclTKI 
Sit. (S) -6- (4-*^fW*^^7x-/W 40 
4 ' -2-^V^;^D7y7 3mg«l 

[0 0 6 0] COt>OOJfifi(iHPLCt?9 9. 8%T* 
I RMM a s s M^t 4 7 0 IC^K t 

[0 0 6 1] CCQ&<9£:* h5— hXf-^F P- 

JR£«*f£ 1 KSWo 
[0 0 6 2] C^SSCT8) so 



Mfc 6 8] 

(a) C T H 15 COCHCOCH 5 
COOCiHs 



Mg 37. 5g (1. 5 4M) tCX^/-;l/3 4 m 1 

teE«ffW»&U l«tf»*oft. CtlC<V-tf>l 4 
0m 1 «*OUIW6 0-7 O^ftS^^HSiU* 
#5»~FU »v^7-feh»8xXf;V200g (1- 
5 4M) . X*/-;M 4 0m l Rtf^>"t? V 14 0m 

STbfco JBIT»T»Mg3b^^fciS»**'«B»^ 
fco EfcH^«S»*-Ctt#Lfc«. HS±fcT3 0 
-3 5TCIcSifiaiK*«'6. n-**>/Wn5>r 
F 2 2 7 g ( 1 . 4 M) O^'y-B^ 2 10ml 1 
BJH*fiLT»*fc»TU S6k:ra««tcT2WBS 
SK»7«. *^7X7 0 0ml T»**!U 3 
0%H 2 S04*iS*fcTBtt<:U ^>-B>JB*^«l 
U zWJfe, Na 2 S04 KXWMk.-nm*U&ls* & 
8#*»B!S«U xf;l/n-*^^/^7-bh7-b 
f-h2 5 3 g*Sft. bp. 120-123^/0. 
9-1. 5torr, GC 9 8.6% 
[00 6 3] (b) C7H15 COCH2 COOC2 

X^y— ;l/ 1 4 0m UCN a 5 g (0. 2 1M) 
U (a) -Cffftxf ;l/n *y h7-bf 
-F 2 5 0 g (0. 9 8M) **n*.* «}S±fcT4«fM 
*86Ufco ttttfe *>Wc»uffitaU 3 0%H 2 S04 



ftm 5 ? 5-25158 
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*»*fcT»ttfcu -o-tf>am. Na 2 so ■ % 

4 tCTKmt. »»*B*L. »f#*«EE*iL, x [0 0 6 4] 

^;l/n-**#/^/l/7-fe^-h 1 6 0 g^fffco b Mb 6 9] 

p. 89-99t/0. 3torr. GC 95. 6 

OH 

(c) CjHts-iHCHiCOOCzHs 
* 



(12) 

21 



*-h? U— 7lC R u 2 C 1 4 ((+) -BINAP) 
2 E t 2 N 1 g. (b) -ef#fcx^;bn-*^*/-f io 
;l/7*f-Ml0g (0. 5 1M) Stfx^y-;l/2 
50ml £rttii#> 7jcJKBE 1 0 0 a t mlcT, 1 SfflS 

aa»ufto EitsKTtfc *«t*e*b, »«#*we 

OTHP 

(d) CtH,5-CHCH2 

(c) -eWfcx^l/jS-t: Kn*S/f*/x- h 1 8g 
(8 3mM) , 3, 4-i/tKn-2H-i;7>10. 20 
5g (0. 1 2M) RZfmt^^U>l 8 0m 1 

g (4. ImM) *An*. 1 6«p«iaia*»Lfco E« 

«7«, 5%NaHC03 jS«atf*fcT»»U Na 

OTHP 

I 

(e) C 7 H, 5 -CHCH 2 

* 

*»«8nN L i A 1 H 4 4. 6 g (0. 1 2M) fcx 
— 77I/ 1 0 0m 1 fr&jfi£!R»»Efc: (d) tilfcffixf 30 
;l/j8-fh7t Kne7-W*^f*/x- h 3 3 g 
(0. 1 im) *»TU S&teEf£3R**iB3:'T?» 

1 &tfii<2 4 m 1 *«3fc*TLfco «Ta»*8t»JU, 

OTHP 

( f ) C 7 H, 5 -CHCH 2 C1 



10 5g«ifco bp. 89-108t/0. 3-0. 
4 t o r. r, GC 99%. o. p 99%ee. 

[a] 19 d =-5. 3 7° (neat) 

[0 0 6 5] 

Kb 7 0] 



OOCjHs O&fiS 



2 S04 jSJBfcSSU }»BttttHx*-/l,0 

-f h 7 k F P If 7x;W+i/f* / x- h 3 3 . 5 g 
*f#fcp GC 9 4. 5% 

[0 0 6 6] 

[{b7 1] 



H 2 OH <D&ft* 



m*m%}N a c 1 immicTim, n a 2 s o 4 ictis 

JNM& »8*93;U ^gtt§3-fh7kKolf7 
x;U*^>x#y--;l/2 3. 3g£f#fco GC9 6. 1 
% 

[0 0 6 7] 
Mb 7 2] 



3 SCH(CH 3 ) 2 <Z>£fiJE 



(e) ■et#fc®3-'r h^fc Fne7X;V**S/f*/ 40 
— ;V2 3 g (0. 0 9M) Olf'J^ 10 0ml iSiS 
*\ OlCWTlcftSlU p-h;l/x>x;l/*>K*n^ 
•YF2 5. 8g (0. i 3M) $r*n*, WlfitfEfcT 5R9 

zkfcTHci*. Naz S04 icTftftftlt. }S»*B5BU 

[0 0 6 8] — 75u — ;l/ 1 SOmUCthUW 

lOg (0. 4 3M) «j8frU -YVynt?/l/^;l/*y 



?V22ml (0. 2 8M) **D^ SifilC T 2 B$Bffll 

5 0ml»«*WTU 5 0rfcTl 6B*W5«S«fc 
EJ»d***lcffltaU x— r/WSttk *»B*ffv\ 
Na 2 S04 teTRWft. *»*92?U Jfc^SttatB 

1 -^y^ne;l/f*-3-f b7t Ha^7-;W* 
^yi9. 7g*lfe 0 GC 7 8. 5% 

[00 6 9] 

[fb7 3] 



50 



(13) 
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23 



24 



OH 

C 7 H, 5 -CHCH 2 CH t SCH(CH 3 ) x 
* 



(f) vmtcmi — rv^ntf;l/^-3— t h^fc F 
Plf7-W^>fA>10g (0. 0 4M) . Bfr&4 
0ml. TH F 3 Om 1 RWk2 Om 1 frbffcZmW.* 

in*. 5 5-6 ovictz smrmnmmftLrco &fcm 

OCOCHj 



/Co G C 5 6 % 
[0 0 7 0] 
Ht7 4] 



(h) 



! 7 H 1 5 — (!j H 



CH 2 CH,SCH(CH 3 )a 



(g) Tllfcll — rv:/ae/b^*-r;fry-;l/-3 1 
Og (0. 0 4M) , i7j<ftS4 0mK eU^40 

m i mn, N-iy^^-)i-4-r^y\fViyy 1 . 1 

g (9mM) ^e>fig^M^^StCT2 4^HM^L 

fc 0 S/Sil^(c^^y-^6 Om 1 ^^iciax.. £ 

Bk:*^ 1 0 Om 1 k:&*DU x-^;l/}SW> Tktffc. 

(CH,) 2 C-S^ 

( i ) C 



Na 2 so 4 icx&m&. mmzzmzi^ ii^GT 

O^tiiL, ^S&&ffl3-7^b*^-l-^V 
yoi^/l/^^*^. 7 g*mco bp. 110—1 
1 5t/0. 25torr, GC 8 9. 6% 
[0 0 7 1] 
[ft7 5] 



OCOCHs 
HCH 2 CH-CtH, 5 v> 



£0c 



OH 



7x7-;b9. 4g (0. 1M) Olfyf l/>7 Om 

lttttK (g) *vmcm3-T*h*i/--<4y7,x2\£fr 

ttiriiys. 9g (0. 0 3M) «rin*. JS/S^T 
;l/:d>g&U -6 orST^aib/co 2 ^{LX 
;l/^U;b3. lml (0. 0 4 M) >£^U ^tcTfiST 

u fwirsg^Ti 5 huxf^^ 

>2 3ml (0. 1 7M) OSft^f-U^2 4 m I M 
^SiS^SS^-4 orJ^Ttc^o^^tCjSTL^o 

[o o 7 2] ra^TfiL iN-Hcn:aiDU 



SSfON a H C O 3 7j<r§?KRt/7j<^T^^tT 
t\ Na 2 S04 tCTi£*SiU ^&£®5&^ 28®#£r 

^v^-mm^fr (30 : i) *mtti&ti,rcisv 

&*§2- (3' -T-trh^v'- 1' -^vynif;W 

30 TisM 7jlS—)V3. OSg^lfCo GC 7 2. 1 

%. Mass M+466 

[0 0 7 3] 

[ft7 6] 
OCOCH, 



Ci) 



CHtCHtCH-CtHis 



5*— N iJKj24cm 3 ^25ml (Ox*/- /WC £ 
0. (i) T?#fdfi2- (3' -T-fehW-l' — -f 40 
yyne;Wf^i/). 7x/-;l/3 g (8. imM) 
Ox?y-;l/2 5m 1 »«*jta*. 1 9 BtfSiB8it«# L 

OH 

h 2 Ah- 



*»»U «*gttaffl2- (3' 
W 7x/-/l/2. 3 7g^t#fc 0 
[0 0 7 4] 



G C 5 1 % 



(k) 



C H z C H 2 * 



[{fc7 7] 



C 7 H 



L i A 1 H 4 3. Og (0. 0 8 M) £3- (3' -7-fe h+S'-rSz/W 7i/-;l/2. 3g (0. 

— r;l/7 Om 1 ?>fiE3JIii?&k: (j ) TWdlB 2 - so 0 1 M) ©x-f/l'SOm 1 iSffiWU £5>tc£jS 



(14) 
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25 

C 1 7krSffi»i:tt*oU. x-x/Hftttk fS&N a C l zkig 
f«lCTi$fc#U Naz S04(CTW> jgiS*®* 
U 7^iS14&ffl2- (3' -tFD+i/fi/;!/) 7i 
/—/I/ 1 . 8 7 g ^tffco G C 5 1.3% 
[0 0 7 5] 

Kt7 8] _ 

(k) T*t#7cS|B2- (3' -tKo+->f->/W 7i/ 
— ;H . 87 g (7. 5mM) fc^O-tf;/ 5 0 m 1 
fiK-5®?S?StC p - hrt/X>XJl/*>»— zkft^l 0.81 
g (4. 3mM) *Jta*. 8f$W3SiflS#L;fco EfS** 
Tm, MNaHCOs 7j<^fCjiA0b, Wl&S^k 
8fc, Naz S04 fcT«J»«, »8*S*U ft^Ste 
tsMZ-^-f^frtu-^Z/ 1. 5 9g^tffc 0 GC 5 
8. 5% 

[0 0 7 6] 

Cn) C,,H tl O 



26 



10 



Ut7 9] 
(m) 



Br 




(1) ■^#^cffi2-'N^ , ^l/^a-7>' 1 . 5 9g (5. 
1 mM) (D&t^^ly^3 0m 1 Jg^OiCfC^SlU 
Tl (NOs) 33H2O 0. 27g(0. 6mM) 
%1m;L, 2£fCB r z 0. 2 1 m 1 (D^it^^U^ 1 0 
m 1 i«»3 0~4 0#fagLT?rFLfco 

[0 0 7 73 a 2 S Os ymmfc'&tm 

ft. Na2 S04 ICT», *«*«*U 
GTOICT^SL, 7tfiStt%ffl2-'S7 , f;l/-6-7- 
□ t-^n'7>0. 7 8g£f#fc 0 bp. 1 60V 
0. 7torr, G C 71. 8%, Mass M + 3 

10, 3 12 

[0 0 7 83 

[<t8 0] 



C,H 



15 



N2 MflTK M»P d CP p h 3 ) 4 tc (m) T?» 
fc2 — \7"f;l/-6-7nt-^D7yo. 5 g ( 1 . 
6mM) CD^>-lf> 1 0m 1 rgjg, 2M-NaC0 3 7j< 
^2ml, 4-f->;W*->7i-/l/#D>fO. 4 
9g (1. 7mM) Cx^t/- ;l/5m 1 mWL?k1}U7i. 6 
«rB«ilHtl»Ufc. KJS**7&, Tklc&AnU ^>-tf> 
Tkift, Na 2 S04 fcT«B*», M^iiL, 

^e^^*-9-v-^>-tf> (10: 1) zmmmtL 

#y-/WI^rg^ T^Sttfc 2 - 

^■73- )V— 6 - (4-7->M*->7i-;l/) -^nv 



(a) 



C,H 17 0 



12- (b) (cfci^T 4 — '<>-»t*->7nt^ 
>-lf>'2 0 gfC^^T, 2-7/l/^a-4' -*>7=f-A> 
^>-4-7ntlf7x^l/2 8. 8 g£ffl<,\ ffiti 
IBMilcSWLT. 2-7;l/*a-4' -*91-A/**i/ 



30 



(b) 



c,h, 7 o 



>0. 2 7g#t#7c 0 [a] 27 d=-5 3. 6° (c 
= K CHC 1 3 ) 

[00 7 9] C © t> <D(D$&Btl& HPLC797. 7 %T 
I RSI/Ma s s##tK:T4 6 5l£ftrF-4# 

[0 0 8 0] CCDt><D&* h7-*7 HXr— >'F P- 

8 2M*ffl^ia«»«T'e*ie^ia«%«sbfco 

[0 0 8 1] SIMM 9] 
[<b8 1] 



B(OH)s 



if 7 x^;l/- 4 -tfn 9 . 
8 7. 3% 

[00 8 2] 

Kt8 2] 



9g*f#;fco HPLC 



C 7 H 1 5 



□ >S0. 4 9 glC§*T (a) T*rl/c:7^o-4' 
6- (2' -~^;i/^D-4-^^^;l/^^v'tr^x-;l/ 

-4— <;W -^D7>0. 1 Sg^fffco so 



[0 0 8 3] C<D&<D<9f$S^HPLCT*9 7. 2 %*? 
I RRO'M a s sMICT 5 3 0 

[0 0 8 4] COfcOS^ h7-^7 hXf-^F P- 

8 2(*e«»wawT^*ig»ia**WKb«:o ^oss 



(15) 
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27 



28 



[0 0 8 5] 
Cft8 33 
(a) 



mmmi o) 



"^CHiCOOH 



h^v^xX^T-fe hxh»j/l/2 9 9 g (2. 0 
3M) ^^/-;V5 0 0mH:^U 85%KOH 
1 7 0 geD7j<2 0 0m 1 7jciSJft«rftP*, NHsgtfl 

<aa*T2Bi«a«a»»bfco Eis«ft«**»ufc 

&3 1 9g*»ft. Mass M + 166 
[0 0 8 6] 
[<t8 4] 

^CHjCHtOH 

*?WSI»T, L i A IH4 1 5. 6g (0. 4 1 M) £ 
THF 2 0 0mi^^«^ (a) Ttifc o - 
^h^>7x-;l/Bl5 0g (0. 3g)<DTHF20 
0ml mm&ffiTl^ S6fcK^*SiBST»*fc:± 

Cd) <Q-° C 

CH 2 



HC 1 fcTWtfcU x—r;M*ttk ttWN a C 1 7j<^ 
iSlc TifcEK Na 2 S04 \cT&mk, 5E2- (o-* 
h^->^x-;W x#y-/l/4 6 g*Sfto G C 9 9 
% 

[0 0 8 7] 

[ft8 53 _ 

(c) Q-OCH, O^fiJc 



10 



(b) Tlifc2- (o-^h^>7x-;W x*y-;l/ 

2 0g (o. i 3M) ommitmme om \mmc o 

"CtCTH^ftD VI 9 g (0. 0 6M) *»TU 2£ 

^fcfcflfckicffltau egffl{kR*^Ttta, 7m. n 
a2 so 4 Kx&mk. »»*escu »a»*«ras 

§U 2- (o-* h^^>^x-;l/) x^7dWH 
14. 2gSlfc. bp. 6 2~6 8°C/0. 3 tor 
r, GC 9 6.6% 
20 [0 0 8 8] 
[{b8 6] 

H, O&tiZ 
CH,COC 6 H,» 



N 2 MSSTn Mg4. 6g (18. 9mM) ICX— t 1 ;!/ 
4 0ml^iPX., £6£ (c) Tl#/c2- (o-;*h* 
^7x^;W xf;l/7n^K3l. 2g (0. 14 
M) OX-f;V 8 0ml T§*£?)^ 1 / 3 »£*P*M 

u g£Mtt& o ox— r ;u»«*»rf l 9 0 30 

SSSa»Lfco R«3K*OTCfc:?9ffU CdC 1 2 1 
3. 3g (7 3mM) ***roftn*.fc*, 4 5#fS>I 

:/9 0ml*ftQ*U «*S£U ^V-tf^l 0 0m 13: 

^n^-TFl 9g (0. 1 2M) cO^>-tf>l£m 1 i§ 

(e) Q-OCH, 
CH*CH 



TKfcfflbnU fllH 2 SO4 7]<M8 0mia^ 
Ji*#IRU ffiK9£& 0%-NaOH-7jc 
-x#y-7l/igi&5 0m 1 £rftP*-> zMCTSffiU ^> 
-tf^ttta, 7K8fe> Na 2 S04 tciTffiSI. ««*B* 

u «s#*GTOfc:T&eu 2- (2-^:/*/^ 

;l/X^-;l/) 7XV-;1/ 19. 5 g£rt#fc 0 bp. 13 5 
-140t/l. Otorr. GC 7 8. 3% 

[0 0 8 9] 

[ffc8 7] 



z C H C e H 1 3 
OH 



(d) ~vmtc 2 - (2-^N7 p ^y^;l/X^;W 7xv- 
71/19. 4g (78. 2mM) OX^/-;M5 0ml 
iSSSfc. N a B H 4 3. 5g (9 3mM) £'>*-fO 

SU SSgtfJ^k 10 0ml fclioa., x— x;WfttfJ. IS 
SIN a C 1 7j<^^Ti5fc^> N a 2 S O 4 \CT&mk, 
»»i*fK6U IH2- (3' -HKP^-W Tx 
V-/1/2 0. 7g£f#fc 0 GC 8 4. 2% 
[00 90] 50 



Cft8 83 
(f ) 



(e) T*»fcffi2- (3' -KVuf-Z'S—M 7— V 
-;V2 0 g (9 1. 7mM) , fpg? 1 0 0m 1 RT>'4 8 
%HBr 1 5 0m 1 /^jS^iM^*^ 6 0 B$RfljIgit« 



29 



(16) 
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30 



a 2 so 4 icxmm. «»*«5&u ma&^tt 

-% ^TGTOfctlSU 12-a*^D7> 
3. 8g*fffto bp. 9 5°C/0. 6torr. GC 

7 9.3% 
[00 9 1] 

[ft8 9] _ 
(g) Br-f^O 




C$Hu 



(f) vmtcm 2 nw 3 . 6g (16. 
4mM) OttfWf l/> 3 Om I jSSSOtlcSSU 
Ch) CbH I7 0 



10 



Tl (NOa) 3 3H 2 0 0. 8 4 g (1. 9mM) 
Ztoz.'SZlCB r 2 1. 3g (8. 2mM) (DMit** 
U>1 0ml»30-4 O^ra^LTfSTLfCo S 
Jt3»T», #Na.2 SOa zkSKtcffl&DU «fW%^® 
B«IU M«*tt{fc;**l/>teTffltfK 7j<St, Naz SO 
4 tCTtiMfc* »»*«SU 9«»*GT0*CTHe 
U 2-^^-6-70^- *nv>2. 7g^| 
/Co bp. 1 3 5V0. 7torr. GC 68. 1 
% 

[0 0 9 2] 
[ft9 0] 




C»H 



t 3 



N2 Starf. fltii^Pd [p pha ) 4 ic (g) T*» 
f:2-^>>;b-6-7o^-^nT>i g (3. 3m 
M) <D^>*£>4 Om 1 jgfflu 2 M-N a C O 3 zkiSffi 
5 m 1 Rtf HSISfflJ 4 - ( a ) T*f# jfe 4 ^ *;l**-> 
If^x— ;l/5pD>Hl. 2g (3. 7mM) COX^/- 
^3 0mli§MM, 6«fW«aai»Lfco £JS**7 
*teffihlU ^>-if>«ttk 7km, Naz S04 

U> (5 : 1) t»HJ»i:LftS/U*y;l/*7A*n7 
(a) <T>CH 2 0 



>T;W ^D7>0. 4 4g£rt#/c 0 

[0 0 9 3] COk<D£>3$&teHP L Ce9 8. 8 %T? 
feO. Sft I RSff M a s s MfcT 4 9 8 

[0 0 9 4] C(Dh(D%* h^-frv hXf-^F P- 

*^»*5tc^*r 0 
[0095] mmmi n 
[fb9 1] 




C«H 



is 



30 



110- (h) lc*5l^T4 -^^/t/^^lf 7x 

(b) tilfc 4 -^y^;m^7 xz^n >i 0 . 
8 4 g*fflv>ffi«ra«tc:»f^UT, 2 --n^>;1>- 6 - 

tb> H0 -CK>Vc. H ,. 



(4-^^W*S/7x-;W ^nwo. 53g^ 
tf fee HPLC 98. 8%, Mass M+ 4 0 0 
[009 6] 
[ft9 2] 



h^b— ricttKlO 1 0%P d/C. (a) T*f# 

^DV>0. 53g (1. 3mM) ROTflfllJC^/I/ 2 5 

m 1 *rtti&#, zkSR£E3 5 a t rnlCT 4 HHSiSUff L 

fco EJS»7«> Pd-C*i(WJU «»t*B£U 2 

CH d 



(c) 



i/fr- 6 - (4-HKp^>7x-W ^nv> 
0. 3 3g^f#fc 0 HPLC 9 9. 7%, Mass 
M+ 3 1 0 

[0 0 9 7] 

[ft9 3] 



C 8 H 5 OCOCHO-(^Q-0 



C eH 13 



(b) T*mrc 2 -s\*is)l>- 6 - (4 -fc KP^>7x 
— ;M ^D7>0. 2g (0. 6mM) , hU7x- 
d/U^^X^X). 36g (1. 3mM) > (S) - 
JLB^^O. 21g (2. OmM) MTHF 2 Om 



/I/O. 3 3g (1. 9mM) «Tl, S&lcSfflfcT 
7BIBS««*ft 0 E»*7»* »JK*B2;U ?§B# 
^r-O-tf^-^^^ (1:1) ZtettimtLrcisVlj 



1 ^6>fiK*}SJKte, *fi*JSirR 77^;l/>f>Sxf 50 OSJBBICTWBIU (R) -2- [4- (2— -\*-> 



(17) 
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;l/XXf^ 9 9 m g &Wfc 0 
[00 9 8] C(0fec0(0M*«HPL CT9 9. 1 %T* 
I RStfMa s SMICT4 1 Otc^?^^- 

[0 0 9 9] COtO^ h5-*7 h^f-^F P- 

[0 10 0] CftSSflJl 2] 
[ffc9 4] 

C r H, 5 -<r.'>— O-O-CH,, 2 5Wt% 

2 5 
2 5 
25 



32 



N 

= N y=v 



C ,H f-Qrf— O~ 0 " C » H 11 
C ,H - C ,H „ 

C 8 H , t-<^ - C 9 H „ 



[fl-1] 



( 



2 4 



5 6 



7 1 



->SmC 



^ I 



) 



£5W t %j3xSDU #^rt/SmCfiU£!K!> 

6 7 

fcfiS* I >Ch- 



C 



W2] 
5 1 



>SmA >*-f 5*SmC i&tfc'C ^) 



[0 10 1] CWMjS^tfy-r- F^ftU 

[0 10 2] C£9^|liSl^&2fe<D{Iftffi{c&^ ±5 
V/jim, 2 OOHz©^)g^01AnLr. jgj®ft?3»g 

1 {C^-#"o 

[0 10 3] 

can 

£ 1 





45 


37 


32 


25 


J&&ff$ff3(M sec) 


172 


223 


268 


328 




-2.8 


-2.8 


-3.7 


-3.7 


^JH-ftBT (° ) 


16.9 


21.2 


22.5 


24.7 



6 6 



B 4 



-> C h 



30 



40 



[0104] CUSSflJ 1 3 ] J6fifi0»j 1 2 lessor. H$S 

7^SmC fS^ffifig^ffll/^THSafiilJ 1 2 £ ISIIilCJESig 
t^-To &*5. ^LfcA-f^/l/SmC^Siffi^tDI^ 
W3] 



4 6 



(18) 
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33 



34 



CO 1 0 5] 



C*2] 

2 





43 


36 


31 


25 


J&&t?ifEKfi sec) 


173 


221 


284 


482 


e&#«(nC/c« J ) 


-0.4 


-0.9 


-1.5 


-1.5 


r;v>bnm c ) 


7.2 


10.2 


12.4 


14.1 



10 



[0106] (.mmm 1 4] nmm i 2tc*3^r. has 

ft^*ra«©Stt*»fc: 5W t %^ptT{^Lfc* 

6 5 5 6 



[0 10 7] 



[0 10 8] 



-> C h 



-> S m A 



KJc^o **3x MlftA'i'7;l'SmCM: 

[^4] 
4 1 

> *-f5*SiiiC 



[i£3] 

3 





41 


34 


29 


25 


J£SB$Rg(# sec) 


42 


161 


220 


268 


£!&5J«(nC/ci. 2 ) 


+ L 3 


+2. 6 


+ 2.6 


+3.9 




7.1 


14.6 


17. 5 


18.9 



[«4] 



IS n 


C SmX 


*BI£f*filg OC) 
SmC Sin A 


C h 0 I s 0 


1 


• 76.8 






2 


• 87.8 






3 


• 63.7 






4 


- 146.5 


• 158. 2 • 


189. 7 


5 


- 58.3 






6 


• 80.4 


(• 


74. 0) 


7 


• 130.5 


- 152.2 • 


228.4 


8 


• 67.2 


• 


93.4 


9 


* 71.9 


• 123. 5 • 


159.6 • 173.2 • 


1 1 


• 38.1 







[0 1 0 9] 



CIS 5] 



50 



09) KBS? 5-2 5 15 8 

35 36 



5 





C SmX SmC SmA Cho I so 


1 0 


• 150.5 - 183.6 • 212.1 



(5i)int.ci. 5 mmm trmmmm^ f i mmm^m 

G0 9F 9/35 3 0 3 7926— 5 G 

(72)%^# tm II 

«5*tttaT|J««r 1-7-1 BBjgffc^flc 
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